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(57) Abstract 

This invention is to provide a 
pharmaceutical composition for an- 
tagonizing CCR5 which comprises a 
compound of formula ( 1 ) wherein 
R' is an optionally substituted 5- to 
6-membered ring; W is a divalent 
group of formula (a) or (b) wherein 
the ring A is an optionally substituted 
5- to 6-membered aromatic ring, X 
is an optionally substituted C, N or 
O atom, and the ring B is an op- 
tionally substituted 5- to 7-membered 
ring; Z Is a chemical bond or a diva- 
lent group; R^ is an optionally substi- 
tuted amino group in which a nitrogen 
atom may form a quaternary ammo- 
nium, etc., or a salt thereof. 
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DESCRIPTION 

Pharmaceutical Composition for Antagonizing CCR5 
comprising Anlllde Derivative 

* « 

5 Technical Field 

The present Invention relates to a pharmaceutical 
composition for antagonizing CCR5 comprising an anlllde 
derivative . 

.• . .. ■ "... _ , 

10 Background Art 

Recently, HIV (human Immunodeficiency virus) protease 
inhibitors are developed for method of the treatment of AIDS 
(acquired immunological deficient syndrome) and use of the 
protease inhibitors In combination with conventional two 

15 Hiy. reverse transcriptase inhibitors provides with a 

further progress of the treatment of AIDS. However, these 
drugs euid their combination use are not sufficient for the 
eradication of AIDS, and development of new anti-AIDS drugs 
having different activity and mechanism are sought for. 

20 As a receptor from which HIV invades to a target cell , 

CD4 is so far known, and recently CCR5 as a second receptor 
of macrophage- tropic HIV and CXCR4 as a second receptor of 
T cell- tropic HIV, each of which is G protein-coupled 
chemoklne receptor having seven transmembrane domains , are 

25 respectively found out. These chemoklne receptors are 
thought to play an essential role in establishment and 
spread of HIV infection. In fact, it is reported that a 
person who is resistant to HIV infection in spite of several 
exposures retains mutation of homo deletion of CCR5 gene. 

30 Therefore, a CCR5 antagonist is expected to be a new anti- 
HIV drug. However, so far, there has been no report that 
a CCR5 antagonist is developed as a therapeutic agent of 
AIDS. 

In order to investigate an anti-AIDS drug having CCR5 
35 antagonistic activity, it is necessary to clone CCR5 gene 
from human tissue derived cDNA library, to llgate said gene 
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witti a Victor for; expression in animal cellsy to introduce 
said gene into animal cells and 1:o obtain cells e?cpressing 
.GCR5. In addition, with using this transf ormant , it is 
necessary to screen a compound which strongly inhibits 
5 binding of CC chemokine RANTES, natural ligand, to CCR5 
(which strong[ly antagonizes CCR5), However, so far there 
has been no report on a low molecule compound having CCR5 
antagonistic activity. The present invention is to provide 
■a phaCTiaceutical composition which is usef ul fpr t^ 
10 treatment or prophyJLeocis of infectious dis,eaj?e>p^^^^ 

in particular,, . AIDS and which comprises an^ anilider 
derivatiye haying CGR5 antagonistic actiyity. < 

Disclosure of Invention 

15 The present inventors diligently made extensive 

studies on compounds having CCR5 antagonistic activity and, 
as. a result, they found that an anilide derivative of the 
following formula {!') or a salt thereof [hereinafter, 
referred to as Compound (IV) 1 unexpectedly possesses potent 

20 CCR5 antagonistic activity and clinically desirable 

pharmaceutical effect (e.g. remarkable inhibition of HIV 
infection to human peripheral mononuclear cells , etc . ) . 

Based on the finding, the present invention was 
accomplished. 

25 More specifically, the present invention relates to 

(1) a pharmaceutical composition for antagonizing CCR5 

(or a pharmaceutical composition for inhibiting binding of 

a ligand to CCR5 or a pharmaceutical composition for 

antagonizing binding of a ligand of CCR5 to CCR5) 

30 which comprises a compound of the formula (I'): 

2 




R— «h — c— NH — yj 

1 ('■) 

wherein R^ is an optionally substituted 5- to 6-memberedring, 
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15 



20 



W Is a divalent group of the formula: 





or - 

wherein the ring A Is an optionally substituted 5- to 
6-membered soromatlc ring, X is an optionally substituted 
5 caxbon atom, an optionally substituted nitrogen atom, sulfur 
atom or oxygen atom, the ring B Is an optlonially substituted 
5- to 7-raembered ring, Z Is a chemical bond or a divalent 
group, is (1) aii optionally substituted amino group In 
which a nitrogen atom may form a quaternary fiuiimonlum, (2) 
10 an optionally substituted nitrogen-containing heteiirobyc^ 

ring group which may contain a sulfur atom or an oxygen atom 
as ring constituting atoms and wherein a nitrogen atom may 
form, a quaternary ammonium, (3) a group bliiding through. a 

sulfur atom or (4) a group of the formula: 
5' 

D 



(0), 



wherein k is 0 or 1 , and when k is 0 , a phosphorus atom may 
form a phosphonium; and r""' and R*' are independently an 
optionally substituted hydroccirbon group, an optionally 
substituted hydroxy group or an optionally substituted amino 
group, and R* ' and R* • may bind to each other to form a cyclic 
group together with the adjacent phosphorus atom, or a salt 
thereof ; 

(2) a composition of the above (1), wherein R* is benzene, 
furan, thiophene, pyridine, cyclopentane , cyclohexane, 

25 pyrrolidine, piperidlne, piperazine, morpholine, 

thiomorphollne or tetrahydropyran, each of which may be 
substituted; 

(3) a composition of the above (1), wherein R' is an 
optionally substituted benzene; 

30 (4) a composition of the above (1), wherein the ring A is 
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15 



20 



25 



30 



f ur an thiophener pyrrole; pyridine or benzene, each of 
which may be . substituted r 

(5 H a composition of the above (1)^ wherein the ring A is 
an optionally substituted behzenie; - - ^ 
(6) a composition of the above (1) / wherein W is a group 
of I the formula: 




3 



Wherein^ ieach symbol i^ as def ii^ in tl^ above (1)T 



(7) a composition bf th6 above { i jV Wherein W i^^ a gropp 
of the formula: 



1— r 




wherein each symbol is as defined in the above ( 1 ) ; 

(8) a composition of the above (7), wherein the ring B is 

a 5- to 7-membered ring group of the formula: 

Y 




wherein Y is -Y'-(CH,)„- (Y* is -S-, -NH- or -CH^-, and 

m is an integer of 0-2) , -CH=CH- or -N=CH- ) , which may have 
a substituent at any possible position; 

(9) a composition of the above (8)/ wherein Y is -Y*-{CH2)2- 
(Y- is -0-, -NH- or -CH2-); 

(10) a composition of the above (8), wherein Y is -(CHi)^-, 
-CCHOa- or -0-(CH2)2-; 
(ll) a composition of the above (10); wherein the ring A 
is an optionally substituted benzene; 

(12) a composition of the above (1), wherein Z is an 
optionally substituted Cio alkylene; 

(13) a composition of the above (1), wherein Z is a divalent 
group of the formula: -Z'-(CH2)„r (Z' is -CH(OH)-, -C(0)- 
or -CH2-, and n is an integer of 0-2) in which an optional 
methylene group may be substituted; 
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(14) a composition of the above (1 ) , wherein Z is methylene; 

( 15) a composition of the above (1) , wherein Z is substituted 
at para position of the benzene ring; 

(16) a composfition of the above (1), wherein is (1) an 
5 optionally substituted amino group in which a nitrogen atom 

may form a quaterngiry ammonium, (2) an optionally 
substituted nitrogen-containing heterocyclic ring group 
which may contain a sulfur atom or an oxygen atom as ring 
constituting atoms and wherein a nitrogen atom may form a 
10 quaternary ammonitmi, (3) a group binding through a sulfur 
atom or (4). a group of the formula: 

wherein k is 0 or 1 , and when k is 0, a phosphorus atom may 
form a phosphonium; and and R* are independently an 
15 optionally substituted hydrocarbon group or an optionally 
substituted amino group, and R^ and R* may bind to each other 
to form a cyclic group together with the adjacent phosphorus 
atom; 

(17) a composition of the above (1), wherein R^ is (1) an 
20 optionally substituted amino group in which a nitrogen atom 

may form a quaternary ammonium, (2) an optionally 
substituted nitrogen -containing heterocyclic ring group 
which may contain a sulfur atom or an oxygen atom as ring 
constituting atoms and wherein a nitrogen atom may form a 
25 quaterneuT^ ammoniiam or (3) a group of the formula: 

0 

wherein R* and R* are independently an optionally substituted 
hydrocarbon group, and R'' and R* may bind to each other to 
form a cyclic group together with the adjacent phosphorus 
30 atom; 
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10 



15 



20 



25 



(18) a composition of the aboye ( 1 ) , wherein R^; is an 
optionally substituted amino group wherein a nitrogen atom 
may form a. quaternary ammonium; 

(19) a composition of the above (1), wherein is a group 
of the formula: -N^RR'R" 

wherein R, R' and R' * are independently an optionally 
substituted aliphatic hydrocarbon.^ group or an optionally 
substituted alicyclic heterocyclic ring group; 
(.20) a pharmaceutical composition for antagonizing ,CPR5.. 
which comprises a compound of the formula: 

Y 




wherein R* is an optionally substituted benzene or em 
optionally substituted thiophene; Y" is -CHj-, -S- or 
-0-; and R, R' and R" are independently an optionally 
substituted aliphatic hydrocarbon group or an optionally 
substituted alicyclic heterocyclic ring group; 

(21) a composition of the above (20), wherein R and R" are 
independently an optionally substituted acyclic 
hydrocarbon group ; ' ' ^ 

(22) a composition of the above (20), wherein R and R' are 
independently an optionally substituted C^.^ alkyl group; 

(23) a composition of the above (20), wherein R" is an 
optionally substituted alicyclic hydrocarbon group or 
an optionally substituted alicyclic heterocyclic ring 
group; 

(24) a composition of the above (20), wherein R" is an 
optionally substituted C3.8 cycloallcyl group; 

(25) a composition of the above (20), wherein R" is an 
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optionally substituited cyclohexyl; ' * 

(26) a composition of the above (20), wherein R" is an 
optionally substituted satjiratiBd alicyclic heterocyclic 
ring group; ^ ^ . 

5 (27) a composition of the above (20), wherein R" is. an 
optionally substituted tetrahydropyranyl > an optionally 
substituted tetrediydrothiopyranyl or an optionally 
substituted piperidyl; 

(28) a composition of the above (20), wherein R" is an 
10 optionally substituted tetrahydropyranyl; 

(29) . a pharmaceutical composition for antagonizing CCR5 
which comprises a compound of the formula: 




wherein X~ is an anion. 
15 (30) a composition of the above (29) , wherein X is a halogen 
atom; 

(31) a pharmaceutical composition for antagonizing CCR5 
which coiiiprises 

N-methyl-N-[4-[ [ [2-(4-methylphenyl)-6,7-dihydro-5H- 
20 benzocyclohepten- 8 -yl ] carbonyl 1 amino 1 benzyl 1 - 
piperidinium iodide , 

N -methyl - N- [ 4 - [ I [ 7 - ( 4 -me thylphenyl) - 2 , 3 - dihy dr o - 1 - 
benzoxepin- 4-yl ] carbonyl ] amino ] benzyl ] piperidinium 
iodide, 

25 N- [ 4- [N-methyl-N- ( tetrahydropyran-4 -yl ) aminomethyl ] - 

phenyl ] - 7 - ( 4 -methylphenyl ) - 2 , 3 - dihydro - 1 - benzoxepin^ - 4 - 
carboxmide , 

N- [ 4 - [ N-methy 1 -N- ( tetrahydropyran - 4 -yl ) aminomethyl ] - 
phenyl ] - 7 - ( 4 -morpholinophenyl ) - 2 , 3 - dihydro - 1 - 
30 benzoxepine- 4 -carboxmide. 
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7 - ( 4-ethoxyphehyl ) -N- [ 4 - [N-methyl-N- ( tetrahydropYran-4 - 
: yi ) amllnometliyli phenyl 3-d±hydr6-i-benzoxepine^4- 
carbbxrhide , 

N;N-diin^thyl-N- f 4 - [ ( [ 2 - { 4 -metliyl|)henyl ) - 6 , 7 -^diliydro - iIh- 
5 beiizo&ydlbliepten- 8 -yl 1 carbbriyl 1 abmino ] benzyl ] -N- 
(tetrahydropyran- 4 -yl) ammonium Iodide, 

N , N- dimethyl -N-[4-£[l7-(4 -me thylphenyl ) -2,3- dihydro - 1 - 
benzoxepin- 4 -yi 1 carbonyl ] amino ] benzyl ] -N- (4 - 
pxocyclbhekyl ) aihmdniiim chloride, 
10 N,N-d±methyl-K-[4- [ ttl- t^-^tihoiity^^ 

benz6xepih-4-yl]cart)onylJamiho] benzyl]^ ^''''r' 

(tetrsOiydropyran -4 -yl) ammonium chloride, 

or a salt thereof; • C 

(32) a composition of the above (1), which is for the 
15 treatment or prophylaxis of infectious disease of HtV; 

(33) a composition of the above (1), which is for the 
treatment or prophylaxis of AIDS; 

(34) a composition of the above (1), which is for the 
prevention of the progression of AIDS; 

20 (35) a composition of the above (32), which is used in 
combination with a protease inhibitor and/or a reverse 
transcriptase inhibitor; 

(36) a composition of the above (35), wherein the reverse 
transcriptase inhibitor is zidovudine, didanosine, 

25 zalcitabine, lamivudine, stavudine, nevirapine or 
delavirdine; 

(37) a composition of the above (35) , wherein the protease 
Inhibitor is saquinavir, ritonavir, indinavir or 

^ nelfinavir; 

30 (38) use of the compound of the above (1) or a salt thereof 
in combination with a protease inhibitor and/or^ reverse 
transcriptase inhibitor for the treatment or prophylaxis 
of infectious disease of HIV; 

(39) a method for antagonizing CCR5 which comprises 
35 administering to a maumnal in need thereof an effective cunount 
of a compound of the formula: 
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e 

II 

0 




wherein is an optionally substituted 5- to 6^nieinbered 
ring; ? 

W is a divalent group of the formula: 





or 

wherein the ring A is an optionally substituted 5- to 
6-inembered aromatic ring, X is an optionally substituted 
carbon atom, an optionally substituted nitrogen atom, sulf ur 
atom or oxygen atom, and the ring B is an optionally 
substituted 5- to 7-membered ring; Z is a chemical bond or 
a divalent group; is (1) an optionally substituted amino 
group in which a nitrogen atom may form a quaternary ammonium, 
(2) aoi optionally substituted nitrogen- containing 
heterocyclic ring group which may contain a sulfur atom or 
an oxygen atom as ring constituting atoms and wherein a 
nitrogen atom may form a quaternary ammonium, (3) a group 
binding through a sulfur atom or (4) a group of the formula: 



(0) 



wherein k is 0 or 1, and when k is 0, a phosphorus atom may 
form a phosphonium; and R*' and R*' are independently an 
optionally substituted hydrocarbon group, aih optionally 
substituted hydroxy group or an optionally substituted amino 
group , and R^ • and R*" • may bind to each other to form a cyclic 
group together with the adjacent phosphorus atom, or a scLLt 



25 thereof 



(40) use of a compound of the formula 
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2 

wherein is an optionaliy substituted 5- to 6 -ihemberecL 
ring; 

W is a divalent group of ^ the formulai ' 



5 




wherein , the ring A is an optionally substituted 5- to 
6 rmembered: aromatic ring, X is an optionally substituted 
carbon atom, an optionally substituted nitrogen atom, sulfur 
atom or oxygen atom, and the ring B is an optionally 

10. substituted 5- to 7-membered ring; Z is a chemical bond or 
a divalent group; R* is (1) an optionally substituted amino 
group in which a nitrogen atom may form a quaternary ammonium, 
(2) an optionally substituted nitrogen- containing 
heterocyclic ring group which may contain a sulfur atom or 

15 an oxygen atom as ring constituting atoms and wherein a 
nitrogen atom may form a quaternary ammonium, (3) a group 
binding through a sulfur atom or (4) a group of the formula: 

(0), 

wherein k is 0 or 1 , and when k is 0 , a phosphorus atom may 
20 form a phosphonium; and R*' and R*' are independently an 
optionally substituted hydrocarbon group, an optionally 
substituted hydroxy group or an optionally substituted amino 
group, and R''' and R*' may bind to each other to form a cyclic 
g^'oup together with the adjacent phosphorus atom, or a salt 
25 thereof, for the manufacture of a medicament for 
antagonizing CCR5; etc. 

In the above formula (I"), examples of the "5- to 
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6-memberjecl ring" of the " optionally substituted . 5- ^to 
6 7-membered ring" represented by include a 6-meinbered 
aromatic liydrocarbpn such as benzene, etc. ; a 5- t.O ;6- 
membered aliphatic hydrocarbon such as cyclopentane v. 
5 cyclohexane , cyclopentene cyclohexene . cyclopentanediene , 
cyclohexanediene , etc.; 5- to 6-ineinbered aromatic 
heterocyclic ring containing 1 to 4 hetero- atoms consisting 
p£ 1 to 2 kinds of. ^hetero- atoms selected from oxygen atom, 
sulfur atom and nitrogen atom such as furan, thipphene, 

10 pyrrole, imidazole , pyrazole , thiazole, oxazole, 

isothiazple, -isoxazole, tetrazole, pyridine, pyrazine, 
pyrimidine> . pyridazine , triazole , . etc ; 5 - to 6 -membered 
non-aromatic heterocyclic ring containing 1 to 4 
hetero^atoms consisting of 1 to 2 kinds of heterb-atoms 

15 selected from oxygen atom, sulfur atom and nitrogen atom 
such as tetr^ydrof uran , tetrahydrothiophene , dithiplane, 
oxathiolane pyrrolidine , pyrroline , imidazolidine., 
imidazoline, pyrazolidine, pyrazoline, piperidine, 
piperazine, oxazine, oxadiazine, thiazine, thiadiazine, 

2 0 morpholine , thiomorpholine , pyran , t etr ahydropyran , 

tetrahydrothiopyran, etc.; etc. Among others, benzene, 
furan, thiophene, pyridine, cyclopentane , cyclohexane, 
pyrrolidine, piperidine, piperazine, morpholine, 
thiomorpholine, . tetre^hydropyran (preferably, 6 -membered 

25 ring] ,^ etc* are preferable, and in particular, benzene is 
preferable. 

Example- of the "substituents" which the "5- to 6- . 
membered ring" in,, the "optionally substituted 5- to 6- 
membered ring" represented by may have include halogen atom, 

30 nitro, cyano, an optipnally substituted alkyl, an optionally 
substituted cycloalkyl, an optionally substituted hydroxy 
group, an optionally substituted thiol group wherein a sulfur 
atom may be optionally oxidized to form a sulf inyl group or 
a sulfonyl: groups an optionally substituted amino group, an 

35 optionally substituted acyl, an optionally esterified 

carboxyl group, an optionally substituted aromatic group. 
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, :;Example^s of the halogen as. the substituents^ for R- 
Include, fluorine , chlorine bromine , lodln^ , , etc. . Among 
others fluorine a^^ 
5 Examples^,. of .;the alky 1 in th^ optionally ^ substituted 
alkyl as the substituents for include a straight or 
branched C^.^o alkyl such as methyl, ethyl, propyl, isopropyl, 
butyl, ispbutyl^ sec-butyl, tert-butyl, pentyl, isppentyl, 
neopentyl, hexyl, heptyl, octyl, npnyl, decyl, etc., and 

10 preferably lower (Ci-*) alkyl. 

Examples of the subs tituents in the optionally 
subs titut43d alkyl incl^ fluorine # chlorine, 

bromine, iodine, etc.)* nitrp, cyanp, hydroxy group, thiol 
group, amino group, carboxyl group, . an optionally 

15 halogenated Ci.4 alkoxy (e.g. methoxy, ethoxy, 

trif luoromethoxy , trif luoroethoxy* etc. ) , Ca-* alkeuioyl (e. g, 
acetyl, propionyl, etc.). C1.4 alkylsulf onyl (e.g. 
methanesulf onyl, ethanesulf onyl, etc. ) , etc., and the 
number of the substituents are preferably 1 to 3 . 

20 Examples of the cycloalkyl in the optionally 

substituted cycloalkyl as the substituents for R^ include 

cycloalkyl , etc . such . as cyclopropyl , cyclobutyl , 
cyclopentyl, cyclohexyl, cycloheptyl, etc. 

Examples of the substituents in the optionally 

25 substituted cycloalkyl include halogen (e.g. fluorine, 
chlorine , bromine , iodine , etc . ) , nitro , cyanp , hydroxy 
group, thiol group, amino group, carboxyl group ^ an 
optionally halogenated C1-4 alkyl , ( e . g . tr if luoromethyl , 
methyl,, ethyl, etc.), an optionally halogenated C1-4 alkoxy 

30 (e.g. /methoxy, ethoxy, trif luoromethoxy , trif luoroethoxy, 
etc. ) ,: !Ga-4 alkanoyl (e.g. acetyl, propionyl, etc^ ) , C1-4 
alkylsulf onyl (e.g. methanesulf onyl , ethanesulf onyl , etc. ) , 
etc., and the number of the substituents are preferably 1 
to 3. 

35 .Examples of the substituents in the optionally 

substituted hydroxy group as the substituents for R^ include 
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' • • • ' 

(1) an optionally substituted alkyl (e.g. Ci-io alkyl such 
as methyl, ethyl V propyl, isopropyl. butylv isobutyl, 
secr^ butyl, tert -butyl, pentyl , isopentyl , neopentyl, hexyl, 
heptyl ; bctyl> nonyl > decyl , etc - , preferably lower ( Ci,6 ) 

5 alkyl, etc.); 

( 2 ) ah optionally substituted cycloalkyl te . g . C3.7 
cycloalkyl, etci such as cyclopropyl, cyclobyityl, 
cyclopentyl, cyclohexyl, cycloheptyl, etc. ) ; 

{ 3 ) an optionally substituted alkenyl (e.g. G^.^o alkenyl such 
10 as allyl, crotyl, 2-pentenyl, 3-hexenyl, etc. i . prefer ably 
lower ( C2.6 ) alkenyl , etc.);, 

(4) an optionally substituted cycloalkenyl (e.g. C^.j 
cycloalkenyl , etc . such as 2-cyclopentenyl , 2rcyclohexenyl, 
2-cyclopentenylmethyl, 2-cyclohexehylinethyl, etc.); 
15 (5) an optionally substituted eiralkyl (e.g. phenyl-Ci-4 alkyl 

« ■ 

(e.g* benzyl, phenethyl> etc.), etc.); 

(6) an optionally substituted acyl ( e.g. €3.4 alkanoyl (e.g. 
acetyl, propionyl, butyiryl, isobutyryl , etc . ) , C^.^ 
alkylsulfonyl (e.g. methanesulf onyl, ethanesulf onyl , etc. ) , 

20 etc.); 

(7) an optionally substituted aryl (e.g. phenyl, naphthyl, 
etc. ) ; etc. 

Exeunples of the substituents which the above-mentioned 
(1) optionally substituted alkyl, (2) optionally 

25 substituted cycloalkyl , ( 3 ) optionally substituted alkenyl , 
(4) optionally substituted cycloalkenyl, (5) optionally 
substituted aralkyl, (6) optionally substituted acyl and 
(7) optionally substituted aryl may haye include halogen 
(e.g. fluorine , chlorine , bromine , iodine , etc . ) , nitro , 

30 cyauio, hydroxy group, thiol group, amino group, carboxyl 
group, an optionally halogenated Ci.4 alkyl (e.g. 
trif luoromethyl , methyl, ethyl, etc. ) , an optionally 
halogenated C1.4 alkoxy (e.g. methoxy, ethoxy, 
trif luoromethoxy , trif luoroethoxy, etc. ) , C,-* alkanoyl (e.g- 

35 acetyl , propionyl , etc . ) , C1-4 alkylsulfonyl (e.g. 

methanesulf onyl , ethanesulf onyl, etc. ) , etc. , and the 
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number of the substltuents are preferably 1 to 3 . 

Examples of the substltuents In the optionally 
substituted -thiol group as the substltuents f or are similar 
, to the- above-deseribed- isubstituents in the: optionally 
5 substituted hydroxy group as the substltuents for R^, and 
among others, 

(1) an optionally substituted alkyl (e.g. Ci-io alkyl such 
as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-^ butyl , tert -butyl . pentyl , isopentyl , ,neppentyl , heacyly 
10 heptyl , octyi , nonyl / decyl , eta. > preferably; lower ( Ci-« 
alkyl, etc. ) ; 

( 2 ) an optionally substituted cycloalkyl ( e . g . C3.7 
cycloalkyl, etc. such as cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, etc.); 
15 (3) an optionally substituted aralkyl (e.g. phenyl -C1.4 alkyl 
(e.g. benzyl, phenethyl, etc.), etc.); 

(4) an optionally substituted aryl (e.g. phenyl, naphthyi, 
etc.); etc. are preferable. 

Examples of the substltuents which the above-mentioned 

20 (1) optionally substituted alkyl, (2) optionally 

substituted cycloalkyl, (3) optionally substituted aralkyl 
and ( 4 ) optionally substituted aryl may have include halogen 
(e.g. fluorine, chlorine, bromine, iodine, etc. ) , .nitro, 
cyano, hydroxy group, thiol group, amino group, carboxyl 

25 group, an optionally halogenated C1-4 alkyl (e.g. 

trif luoromethyl, methyl, ethyl, etc.), an. optionally 
halogenated Ci.4 alkoxy (e.g. methoxy, ethoxy, 
trif luoromethoxy , trif luoroethoxy , etc. ) , C2-4 alkanoyl (e.g. 
acetyl, propionyl , etc . ) , d.* alkylsulf onyl (e.g. 

30 methanesulf onyl, ethanesulf onyl, etc. ), etc., and the 
number of the substltuents are preferably 1 to 3. 

Examples of the substltuents in. the optionally 
substituted amino group as the substltuents for R^ are similar 
to the above -de Scribed substltuents in the optionally 

35 substituted hydroxy group as the substltuents for R^, and 
examples of the optionally substituted amino group as the 
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substituents f or include an amino group which may have one 
to two substituents selected frpm the above -described 
substituents in the optionally substituted hydroxy group as 
. the substituents for R\ etc. Among, others, as the 
5 substituents in the optionally substituted amino group as 
the substituents for R^, 

(1) an optionally substituted alkyl (e.g. Ci.xo alkyl such 
. as methyl: ethyl , propyl , isopropyl , butyl , isobutyl , 

sec-butyl, t er t -butyl, pen tyl, isopentyl, neopentyl, hexyl, 
10 heptyl, octyl; nonyl, decyl, etc preferably lower (Ci.*) 
alkyl ^ etc.); 

(2) an optionally substituted cycloalkyl (e.g. Cs., 
cycloalkyl, etc. such as cyclopropyl, cyclobutyl, 
cyclopentyl , cyclohexyl , cycloheptyl , etc . ) ; 

15 ( 3 ) an optionally substituted alkenyl ( e - g . C2.10 alkenyl such 
as allyl, crotyl, 2-pentenyl, 3-hexenyl, etc., preferably 
lower ( C2.6 ) alkenyl , etc . ) ; 

(4) an optionally substituted cycloalkenyl ( e . g . 
cycloalkenyl , etc . such as 2-cyclopentenyl, 2-cyclohexenyl, 

20 2-cyclopentenylmethyl, 2-cyclohexenylmethyl, etc. ) ; 

(5) an optionally substituted acyl (e.g. Cj.^ alkanoyl (e.g. 
acetyl, propionyl, butyryl, isobutyryl, etc.), €1,4 
alkylsulfonyl (e.g. methanesulf onyl, ethanesulf onyl , etc. ) , 
etc. ) ; 

25 (6) an optionally substituted aryl (e.g. phenyl, naphthyl, 
etc . ) ; etc . are preferable - 

Examples of the substituents, which each of the 
above-described ( 1 ) optionally substituted alkyl, (2) 
optionally substituted cycloalkyl, (3) optionally 

30 substituted alkenyl, (4) optionally substituted 

cycloalkenyl, (5) optionally substituted acyl and (6) 
optionally substituted airyl may have, include halogen (e.g. 
fluorine, chlorine , bromine , iodine , etc.), nitro, cyano, 
hydroxy group, thiol group, amino group, carbpxyl group, 

35 an optionally halogenated alkyl (e.g. trif luoromethyl , 
methyl, ethyl, etc.), an optionally halogenated C1.4 alkoxy 
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( e . g. ine'tht)xy , ethoxy > -trif luoromethoxy , trif luoroe thoxy , 
etc * ) ; C2-4 alkahoyl (e.g. .acetyl . propionyl , etc . ) , 
. alkylsulf bnyl (e:..g;-niethanesulf onyl, ethanesulf onyl, etcv) / 
etc. / and the number ; of the substituents are preferably 1 
5 to 3 . ^ 

The substituents in the optionally substituted amino 
group as the substituents f or R^. may bind to each other to 
form a cyclic amino group (e.g. 5 - to 6 -membered cyclic amino , 
etc . such as tetrahydropyrrole , piperazine piperidine , 

10 morpholine , thiomorpholine , pyrrole, imidazole, etc.). 

Said cyclic amino group. may have a substituent>. and examples 
of the substituents include halogen (e.g. fluorine, chlorine, 
bromine, iodine, etc. ) , nitro, cyano, hydroxy group, thiol 
group, amino group, ceurboxyl group, an optionally 

15 halogenated C1.4 alkyl ( e . g . trif luorome thy 1, methyl, ethyl, 
etc.), an optionally halogenated Ci.« alkoxy (e.g. me thoxy, 
ethoxy, trif luoromethoxy , trif luoroethoxy , etc.), C2-4 . 
alkanoyl (e.g. acetyl, propionyl, etc. ) , Cx.* alkylsulf onyl 
(e.g. methanesuif onyl, ethanesulf onyl, etc. ) , etc. , and the 

20 number of the substituents are preferably 1 to 3. 

Examples . of the optionally substituted acyl as the 
substituents f or include a carbonyl group or a sulfonyl 
group binding to 
(1) hydrogen;, 

25 (2) an optionally substituted alkyl (e.g. Ci-10 alkyl such 
as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, 
heptyl, octyl, nonyl, decyl, etc., preferably lower (Ci-^) 
alkyl, etc.); 

30 (3) an optionally substituted cycloalkyl (e.g. C3-7 
cycloalkyi* etc. such as cyclopropyl, cyclobutyl, 
cyclopentyl, cyclphexyl, cycloheptyl, etc.); 
( 4 ) an optionally substituted alkenyl (e.g. C^.^o alkenyl such 
as allyl, crotyl, 2^pentenyl,3-hexenyl, etc ., preferably 

35 lower (Cj-*)- alkenyl, etc.); . 

(5) an optionatlly substituted cycloalkenyl (e.g. C^^y 
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cycloalkenyl , etc . such as 2-cyclopentenyl, 2 - cy cldhexeny 1 , 
2-cyGlopentenylinethyl, 2-cyclohexenylmethyl, etc.);; 
(6) an optionally substituted 5- to 6-meinbered monocyclic 
aromatic group (e.g. phenyl, pyridyl, etc. ) ; etc. 
5 Examples of the acyl include acetyl , propionyl, butyryl , 

isobutyryl , valeryl , isovaleryl , pivaloyl , hexanoyl , 
heptanoyl.^ octanoyl, cyclobutanecetrbonyl , 
cyclopentemecarbonyl , cy clohexanecarbonyl , . 
cycloheptanecarbonyl > crotonyl, 2-cyclohexenec£a:bonyl, 

10 benzoyl, nicotinoyl, methanesulf onyl. ethanesulf onyl> etc. 

Examples of the substituents , which the above- 
mentioned (2) optionally substituted alkyl, (3) optionally 
substituted cycloalkyl , . ( 4 ) optionally substituted alkenyl , 
(5) optionally substituted cycloalkenyl and (6) optionally 

15 substituted 5- to 6-membered monocyclic aromatic group may- 
have, include halogen (e.g. fluorine, chlorine, bromine, 
iodine , etc . ) , nitro , cyano, hydroxy group , thiol group , 
amino group , carboxyl group, an optionally halogenated C1-4 
alkyl (e.g. trif luoromethyl , methyl, ethyl, etc.), an 

20 optionally halogenated C1-4 alkoxy (e.g. methoxy, ethoxy, 
trif luoromethoxy, trif luoroethoxy , etc.), C2-4 alkahoyl (e.g. 
acetyl, propionyl, etc.), C1-4 alkylsulf onyl (e.g. 
methanesulf onyl, ethanesulf onyl, etc.), etc., and the 
number of the substituents eure preferably 1 to 3. 

25 Examples of the optionally esterified carboxyl group 

as the substituents for include a carbonyloxy cfroup 
binding to 

(1) hydrogen; 

(2) an optionally substituted alkyl (e.g. Ci.io alkyl such 
30 as methyl, ethyl , propyl , isopropyl, butyl, isobutyl, 

sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, 
heptyl, octyl, nonyl, decyl, etc. , preferably lower (Ci-c) 
alkyl, etc. ) ; 

(3) an optionally substituted cycloalkyl ( e . g . C3-7 
35 cycloalkyl, etc. such as cyclopropyl, cyclobutyl, 

cyclopentyl, cyclohexyl, cycloheptyl, etc.); 
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( 4 ) an optionally substituted alkenyl (e.g. C^.^o al^^^i^Y^ such 
as allyl, crotyl; 2-pentenyl, 3-hexenyl, etc. , preferably 
lower ( Ci.6 ) alkenyl , etc.); 

(5) ah optionally substituted cycloalkenyl (e^g;. 

5 cycloalkenyl , etc . such as 2-Gyclopentenyl , 2-cyclohexenyl , 
2-eyclopentenylmethyl, 2-cyclohexenylmethyl. etc. ) ; 
($) an optionally substituted aryl, (e.g. phenyl, naphthyl. 
etc.); etc., and preferably carboxyl, lower (Ci.6) 
alkoxycarbonyl , euT^loxyccurbony 1 (e.g. me thoxyceurbony 1 , 

10 ethoxycarbpnyl, -propoxycarbonyl , phenoxycarbonyl , . - - • 
naphthpxycarbonyl , etc.), etc. 

Examples of the substituents, which the above- 
mentioned (2) optionally substituted alkyl, (3) optionally 
substituted cycloalkyl, (4) optionally substituted alkenyl , 

15 (5) optionally substituted cycloalkenyl and (6) optionally 
substituted aryl may have, include halogen (e.g. fluorine, 
chlorine, bromine, iodine, etc.), nitro, cyano, hydroxy 
group, thiol group, amino group, carboxyl group, an 
optionally halogenated C1-4 alkyl (e.g. trif luoromethyl , 

20 methyl, ethyl, etc.), an optionally halogenated C1.4 alkoxy 
(e.g. methoxy, ethoxy, trif luoromethoxy , trif luoroethoxy , 
etc.), C2.4 alkanoyl ( e . g . acetyl, propionyl, etc.), Ci-4 
alkylsulfonyl (e.g. methanesulf onyl, ethanesulfonyl, etc. ) , 
etc., and the number of the substituents are preferably 1 

25 to 3. 

Examples of the aromatic group in the optionally 
substituted aromatic group as the substituents for include 
5- to 6^-^membered :hompcyclic or heterocyclic ring aromatic 
ring, etc. such as phenyl , pyridyl, furyl, thienyl, pyrrolyl, 

30 imidazolyl, pyrazolyl, thiazolyl, oxazolyl, isothiazolyl, 
isoxazolyl, tetrazolyl, pyrazinyl, pyrimidinyl, 
pyridazinyl, triazolyl, etc. 

Examples of the substituents for these aromatic group 
include halogen (e.g^ fluorine, chlorine, bromine, iodine, 

35 etc. ) , nitro, cyano, hydroxy group, thiol group, amino group, 
carboxyl group, an optionally halogenated C1.4 alkyl (e.g. 
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trif luoromethyl, methyl, ethyl, etc.)* an optionally 
halogenated C1.4 alkoxy (e.g. methoxy, ethoxy, 
trif luoromethoxy , trifluoroethoxy, etc. ) , C2.4 alkanpyl (e*g 
acetyl , propionyl , etc . ) , C1.4 alkylsulf onyl Ce • g - , 
5 methanesulf onyl, ethanesulf onyl , etc.), etc.,, and the 
number of the substltuents are preferably 1 to 3. 

The number of the above-mentioned substltuents for 
is It 4 (preferably 1-2) and they may be same or different 
and present at any possible position on the ring represented 
10 by R^. When two or more substltuents are present on the 5- 
to 6-membered ring In the "an optionally substituted 5- to 
6-membered ring" represented by R^, two substltuents among 
them may bind to each pther to form a lower (C1.6) alkylene 
(e.g. trimethylene , tetreunethylene , etc.), a lower (Ci-6) 
15 alkyleneoxy (e.g. -CH2-O-CH2-, -O-CH2-CH2-, etc.), a lower 
(Ci-«) alkylenedioxy (e.g. -O-CHa-O-, -O-CHa-CHj-O- , etc.), 
a lower {C2-«) alkenylene (e.g. -CH2-CH=CH- , -CH2-CH2-CH=CH- , 
-CH2-CH=CH-CH2- , etc.), a lower (C*.*) alkadienylene (e. g. 
-CHt=CH-CH=CH-, etc.), etc. 
20 Preferred examples of the "substltuents", which the 

"5- to 6-membered ring" in the "an optionally substituted 
5- to 6-xnembered ring" represented by R^ may have, include 
an optionally halogenated lower (C1.4) alkyl (e.g. methyl, 
ethyl , t -butyl , trif luoromethyl , etc . ) , an optionally 
25 halogenated lower (C1.4) alkoxy (e.g. methoxy, ethoxy, t- 
butoxy, triflupr:omethoxy, etc.), halogen (e.g. fluorine, 
chlorine, etc.), nitro, cyano, an eunino group optionally 
substituted with 1-2 lower (C1.4). alkyl groups (e.g. amino, 
methylamino, dimethylamino , etc.), 5- to 6-membered cyclic 
30 amino (e.g. 1-pyrrolidinyl, l-piperazinyl, 1 -piper idinyl, 

4- morpholino, 4-thiomorpholino, 1-imidazolyl, 4- 
tetrahydropyranyl , etc.), etc., and when rV is a benzene, 
the "substituent" is preferably present at para position. 

In the above formula (I'), examples of the "5- to 
35 6-membered aromatic ring" in the "optionally substituted 

5- to 6-membered aromatic ring" represented by A include 
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6 - member ed aromatic hydrocarbon such as benzene, etc.: 5- 

■ • . ' ■ ■ ■ ' ■ • • i' . . . • ■ 

to 6 -membered aromatic heterocyclic ring,, containing 1 to 
3 hetero-atoins consisting of 1 to 2 kinds of hetero- atoms 
selected from, oxygen atom, sulfur .atom, and nitrogen atom 
such as furan, thiophene, pyrrple, imidazole, pyrazole, 
thiazole, oxazole, isothiazole, isox:azqle, pyridine, 
pyr^zine, pyrimidine, pyridazine, triazole, etc. ; etc. 
Among others, benzene,, furan, thipphene, pyridine 
( preferably , 6 -membered ring ) etc , aire preferable , and in 
part iculeir benzene is preferable. 

Examples Of the "substituehts" , which the "5- to 
e-meiKibered aromatic ring" in th^ "optionally substituted 
5- to 6 -membered aromatic ring" represented by A may have, 
are similar to the "substituents " which the "5- to 6-membered 
ring" in the "optionally substituted 5- to 6-membered ring" 
represented by may have. The number of said substituents 
for the ring A is 1-4 (preferably 1-2) , and they may be same 
or different and present at any possible position (e.g. the 
position of the group X and the other positions ) on the ring 
represented by A*. 

In the above formula (I*), a group of the formula: 





or represented by W 

binds to adjacent groups in the following manner: 





or 

In the above formula ( I examples of the "5- to 
7-membered ring" in the "optionally substituted 5- to 
7-membered ring" represented by B include a 5- to 7-membered 
ring group of the formula: 



wo 99/32100 PCT/JP98/05708 

21 



10 



30 




which may have a substltuent at any possible 
position, etc. 

In the above formula, the divalent group represented 
by Y may be any divalent group as far as the ring B forms 
an optionally substituted 5- to 7-membered ring, and 
preferred examples of the divalent groups include 
i ^) . " (CH2)a2- (ai and a2 etre same or different and 

0, 1 or 2, provided that the sum of ai and az is 2 or less), 

-0-(CH=CH)-, -{CH=CH)-0-; 

(2) - (CH2)bi-S- (CH2)b2- (bi and bj are same Or dif ferent and 
0, 1 or 2, provided that the siim of bi and ba is 2 or less), 
-S-(CH«CH)-, -(CH=:CH)-S-; 

(3) -(CH2)di- (di is 1, 2 or 3), -CHw- {CH=CH) - , 
-(CH=CH)-CH2-, -CH=CH-; 

15 (4) -(CH2)ei-NH-(CH2)e2- (ei and e2 are same or different and 
0, 1 or 2, provided that the sum of ei and ej is 2 or less), 
<NH-(CH=CH)., -(CH«CH)-NH-, - (GH2)e6- (N-CH) - (CHa).^- , 
-(CH2)e7-(CH=N)"(CH2)««- (one of e* and e7 is 0, and the other 
is 1), -(CH2)ea-(N=N)-(CH2)e9- (one of ea and e, is 0, and the 
20 other is 1); etc. More preferred examples of the divalent 
groups include -Q-, -0-CH2- , -O-CH2-CH2-, -0-CH=CH-, -S-, 
-S-CH2-. -S-CH2-CH2-, -S-CH=CH-., -CH2-, -(CH2)2-, -(CH2)3-, 
-CH-CH-, -CH=CH-CH2-, -CHj-CH^CH- , -NH- , -N=CH- , -CH=N- , 
'N=N- (in which each of the above formulas represent that 
25 it binds to the ring A through its left chemical bond) , etc. 

The divalent group may have a substltuent. Examples 
of the substltuent include those for the "5- to 6-membered 
ring" in the "optionally substituted 5- to 6-membered ring" 
represented by r' and an 0x0 group, etc. Among others, a 
lower (C1.3) alkyl (e.g. methyl , ethyl , propyl, etc.), a 
phenyl group, an 0x0 group, a hydroxy group, etc. are 
preferable. In addition, the divalent group may be -0-C{0) - 
( in which each of the above formulas represent that it binds 
to the ring A through its left chemical bond), etc. 
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The number 'Of tlie substltuents aire preferably 1 to 4 
: (preferably, :i-2) /^^M may be same or different and 

bind to the diyalent group at any possible position. 

As the divaleiit group represented by Y, a group of the 
5 fbrmula: -yr-CCHO.- (Y' is -S-, -O- , -NH- or'^CHj-, and m 
is an integer of 0-2) , -CH^CH- , -N=CH- , -(CH,)„-Y' - (Y' is 
-S-, -0-, -NH- or -CH2-, and m is an integer of 0-2) ; 
-CH=N- (in which each of the above formulas represent thit 
it binds . to the ring A through its lieft chemical bond) , etc. 
10 is preferable. Among others; a group of the formula i 

-Y'-(CH2)„-r (Y' is -S-, -O-; -NH- or -CH,- , and m is an integer 
of 0-2) , -GH=CH- , -N=CH- (in which each of the above formulas 
represent that it binds to the ring A through its left 
chemical bond), etc. is preferable ^ In particular, Y is 
15 preferably a group of the formula: -Y'-(CH2)2- (Y' is -S- , 
-0-, -NH- or -CH2- (preferably -S-, -O- or -CH,-, more 
preferably -O- or -CH,-)) in which the formula binds to the 
ring A through its left chemicail bond, etc.; and the ring 
B is preferably a 7-membered ring. As the divalent group 
20 represented by Y, a group of the formula: -(CH2)2-/ -(CH2)3- 
or -0-(CH2)2- is preferable. 

Examples of the "substltuents" , which the "5- to 
7-membered ring" in the "optionally substituted 5- to 
7-membered ring" represented by B may have, include those 
25 for the "5- to 6-membered ring" in the "optionally 

substituted 5- to 6-membered ring" represented by and an 
0x0 group, etc. The number of the substltuents are 
preferably 1 to 4 (preferably, 1-2), and they may be same 
or different and bind to the divalent group at ajiy possible 
30 position. 

In a group of the formula: 




represehted by W, a carbon atom at the position a is 
preferably unsubstituted. 
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In the above formula (I'), examples of the divalent 
group represented by Z include an optionally substituted 
divalent group whose straight chain is constituted by 1 to 
4 carbon atoms (e.g. C^., alkylene. C,.^ alkenyiene , etc . , 
5 preferably C^_^ alkylene, more preferably methylene), etc. 
The group Z may be bound to any possible position of the 
benzene ring, and preferably to para position of the benzene 

group represented by Z may be any divalent 
10 group whose straight chain is constituted by 1 to 4 atoms 
and exemplified by an alkylene chain of the formula: 
~^^^2Ki- (Jti is an integer of l-:4). an alkenylene chain of 
the formula : - ( CH, ) ( CH=CH ) - ( CH, ) „ - { k. and k, are . same or 
different and 0. 1 or 2. provided that the sum of k^ and k, 
15 is 2 or less), etc. 

Examples of the substituent for the divalent group 
represented by Z include any one ^ich is capable of binding 
to the straight chain of the divalent group, and preferably 
Ci.« lower alkyl (e.g. methyl, ethyl, propyl, isopropyl. 
20 butyl, isobutyl. sec-butyl, tert-butyl. pentyl, isopentyl, 
neopentyl, hexyl. etc), lower (C,.,) cycloalkyl ( e . g . 
cyclopropyl. cyclobutyl. cyclopentyl, cyclohexyl. 
cycloheptyl, etc.), an optionally esterified phosphono 
group, an optionally esterified carboxyl group, hydroxy 
25 group, oxo, etc., and more preferably C^.j lower alkyl 
(preferably Ci-, alkyl), hydroxy group, oxo, etc. 

Examples of the optionally esterified phosphono group 
include a group of the formula : P ( O ) ( OR' ) ( OR' ) wherein r' and 
R are independently hydrogen, a C^.^ alkyl group or a , 
cycloalkyl group, and R' and r' may bind to each other to 

* * * • • 

form a 5- to 7-membered ring. 

In the above formula, exeimples of the C^.^ alkyi group 
represented by R' and R' include methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec r butyl, tert-butyl, pentyl, 
isopentyl, neopentyl, hexyl, etc. , and examples of the C,.^ 
cycloalkyl include cyclopropyl. cyclobutyl, cyclopentyl. 
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cyclphexyl, cycloheptyl, etc.; Among ot g^^^ 
lower alkyl is preferable and lower alkyl is more; 

pre£e;rable. The groups R^ and R* may be same or different, 
and preferably the groups and R' are same. ^When R^ and 
5 R' may bind to. each other, to form a 5- to 7-membered ring, 
the groups R^ and r' bind to each other tp represent a straight 
Ca.4 alkylene chain of tl>e f ormular - (GH^hr- , - (CHzh- , - (CH^),- , 
etc . Said ch^in may have a substituent , and examples of the 
substityent inplx;de hydroxy group, v. halogen, -jetp,.^^ 
10 Exampl.es. of the optionally ester if ied carboxyl group 

carboxyl group and an ester group formed by, binding 
a carboxyl group to a q^.^ alkyl giroup or a G3 cyclpalkyl 
group (e.g. methoxycarbonyl , ethoxy car bony 1 , 
propoxycarbonyl , isopropoxycarbonyl , but oxy car bony 1 , 
L5 isobutoxycarbonyl , sec-butoxycarbonyl,. tert-butoxy-- 

carbonyl , pentyloxycarbonyl , hexyloxycarbonyl , etc . ) . 

As the divalent group represented by Z, an optionally 
substituted G1.3 alkylene is preferable, and G1.3 alkylene 
which may be substituted by Ci.3 alkyl, hydroxy group or 0x0 
iO is more preferable. 

Among others, as the divalent group represented by 2, 
a group of the formula: -Z'-(CH2)n- or -(GHj)„-Z'- (2' is 
-CH(OH)-, -G(0)- or. -CH2-, and n is an integer of 0-2) in 
which each of the above formulas represent that it binds 
15 to the benzene ring through its left chemical bond and each 
of the methylene groups may be substituted by 1-2 seune or 
different substituents is preferable, a group of the 
formula: -2/-(CH,)n- (2' is -CH(OH)-, -C(0)- or -CH2- , and 
n is an integer of 0-2 (preferably, n is 0)) in which the 
0 formula binds to the benzene ring through its left chemical 
bond and. each of the methylene groups may be substituted 
by 1-2 same or different substituents is more preferable, 
and methylene is particularly preferable. 

In the above-mentioned formula (I*), examples of the 
5 "amino group" in the "optionally substituted amino group 
in which a nitrogen atom may form a quaterneiry ammonium" 



wo 99/32100 PCT/JP98/05708 

25 

represented by include an amino group which may have 1-2 
substituents, an amino group having 3 substituentg wherein 
the nitrogen atom forms a guateirnary ammonium, etc. Wtien 
the number of the substituents on the nitrogen atom is 2 
5 or more, these substituents may be same or different. When 
the total number of the substituents and hydrogen atoms on 
the nitrogen atom is 3, the "amino group" represented by 
R may be any type of an amino group represented by the 
formula: -n'^R3, -N^R^R' or -N^RR'R-; (R, r' and R' ' are 

10 independently a hydrogen atom or a substituent) , Examples 
of the counter anion of the amino group wherein the nitrogen 
atom forms a quaternary ammonium include an anion of a 
halogen atom (e.g. ci", Bx--, l\ etc. ) , etc. , and also an anion 
derived from an inorganic acid such as hydrochloric acid, 

15 hydrobromic acid, nitric acid, sulfuric acid, phosphoric 
acid, etc.; an anion derived from an organic acid such as 
formic acid, acetic acid, trif luoroacetic acid, f lomaric acid , 
oxalic acid, tartaric acid, maleic acid, citric acid, 
succinic acid, malic acid, methanesulf onic acid, 

20 benzenesulfonic acid, p- toluenesulf onic acid, etc.; an 

anion derived from an acidic amino acid such as aspartic 
acid, glutamic acid, etc.; etc. Among others, CI", Br", I", 
etc . are preferable . 

Examples of the substituents for said amino group 
25 include 

(1) an optionally substituted alkyl (e.g. Ci.io alkyl such 
as methyl, ethyl, propyl , isopropyl , butyl, isobutyl, 
sec-butyl, tert -butyl, pentyl, isopentyl, neopentyl, hexyl, 
heptyl, octyl, nonyl, decyl, etc., preferably lower (Cx-«) 

30 alkyl, etc.); 

(2) an optionally substituted cycloalkyl (e.g. Ca-a 
cycloalkyl, etc. such as cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl , cycloheptyl , cyclooctyl, etc.), 
provided that 

35 (2-1) said cycloalkyl may contain one hetero-atom selected 
from a sulfur atom, an oxygen atom and a nitrogen atom to 



wo 99/32100 PCT/JP98/05708 

26 

form oxirane, thiorane, aziridine, tetrahydrof uran, 
teireihydrothlophene « pyrrolidine, tetrahydropyran , 
tetrahydrothiopyran,. tetrahydrothiopyran 1-^oxide, 
piperidine/ ettc. (preferably, ,6 -membered ring such as 
5 tetrahydropyran , tetrahydrothiopyran , piperidine , etc . ) 
and t^hese groups preferably bind to the amino group at their 
3- or 4-position (preferably, 4-position) , that 
(2-2) said cycloalkyl may be fu^ed with a benzene ring to 
form indan^ , tetrahydronaphthalene , etc . (preferably , 

10 indane, etc.)# and that 

(2-3) said cycloalkyl may have a bridging comprising a 
straight chain constituted by 1-2 carbon atoms to form a 
bridged hydrocarbon residue such as bicyclo [ 2 . 2 . 1 ] heptyl , 
bicyclo ( 2 . 2 • 2 ] octyl , bicyclo[ 3 • 2 . 1 Joctyl , 

15 bicyclo [3.2.2] nonyl , e tc . , preferably , a cyclohexyl group , 
etc. having a bridging comprising a straight chain 
constituted by 1-2 carbon atoms, and more preferably 
bicyclo [2.2.1 Jheptyl , etc . ; 

(3) an optionally substituted alkenyl (e.g. C^.io alkenyl such 
20 as allyl, crotyl, 2-pentenyl, 3-hexenyl, etc., preferably 

lower ( C2-6 ) alkenyl , etc . ) ; 

(4) an optionally substituted cycloalkenyl (e.g. €3.7 
cycloalkenyl , etc . such as 2-cyclopentenyl, 2-cyclohexenyl, 
2-cyclopentenylmethyl, 2-cyclohexenylmethyl, etc.); 

25 (5) an optionally substituted euralkyl (e.g. phenyl -Cx.4 alkyl 
(e.g. benzyl , phenethyl , etc.), etc.); 

(6) an optionally substituted acyl (e.g. C^.^ alkanoyl (e.g. 
acetyl, propionyl, butyryl, isobutyryl, etc. ) , C^^^ 
alkylsulf onyl (e.g. methanesulf onyl, ethanesulf onyl, etc. ) , 

30 etc. ); 

(7) an optionally substituted aryl (e.g. phenyl, naphthyl, 
etc . ) ; 

(8) an optionally substituted heterocyclic ring group (e.g. 
5- to 6-membered aromatic heterocyclic ring containing 1 

35 to 4 hetero-atoros consisting of 1 to 2 kinds of hetero- 
atoms selected from oxygen atom, sulfur atom and nitrogen 
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atom such as f uran, thiophene. pyrrole, imidazole, pyrazole, 
thiazole, oxazole, .ispthi^zole, isoxazole, tetrazolev 
pyridine, pyrazine, pyrimidine, pyridazine, triazole, 
etc.; 5- to 6-memberednon -aromatic heterocyclic ring 
5 containing 1 to 4 hetero-atoms consisting of ;1 to 2 kinds 
of hetero-atoms selected from oxygen atom, sulfur atom and 
nitrogen atom such as tetrahydrof uran, tetrahydrothiophene, 
dithiolane, oxathiolane, pyrrolidine, pyrroline, 
imidazolidine, imidazoline, pyrazolidine, pyrazpline, 
10 piperidine, piperazine, oxazine, oxadiazine, thiazine. 
thiadi^zine, morpholine, thiomorpholine , pyran, 
tetrahydropyran, etc.; etc.; preferably 5- to 6 -membered 
non-aromatic heterocyclic ring, etc.; more preferably 5- 
to 6-membered non-aromatic heterocyclic ring containing one 
15 hetero-atom, etc. such as tetrahydrof uran , piperidine , 
tetrahydropyran , t etrahydro thiopyran , etc . ) ; et c . 

Examples of the substituents, which the above- 
mentioned (1) optionally substituted alkyl, (2) bptibnally 
subs tituted cycloalkyl , ( 3 ) optionally substituted alkenyl , 
20 (4) optionally substituted cycloalkenyl , (5) optionally 
substituted aralkyl, (6) optionally substituted acyl, (7) 
optionally substituted aryl and (8) optionally substituted 
heterocyclic ring group may have, include halogen (e.g. 
fluorine, chlorine, bromine, iodine, etc.), an optionally 
halogenated lower (Cx-J alkyl, an optionally halogenated Cx.4 
alkoxy (e.sf- methoxy, ethoxy, trif luoromethoxy, 
trifluoroethoxy, etc.), C1.4 alkylenedipxy (e.g. -O-CHa-O-, 
-O-CH2-CH2-O- , etc.), C2.4 alkanoyl (e.g. acetyl, propipnyl, 
etc . ) , Ci-4 alkylsulf onyl (e.g. methanesulf onyl ^ 
ethanesulfonyl, etc.), phenyl-lower (Cx.4) alkyl, C3-7 
cycloalkyl, cyano, nitro, hydroxy group, thiol group, amino 
group, carboxyl group, lower (C1.4) alkoxy-carbonyl 
(preferably, halogen, an optionally halogenated lower (C1.4) 
alkyl, an optionally halogenated lower (Ci.4) alkoxy, 
35 phenyl-lower (Cx.4) alkyl, C,., cycloalkyl , cyano , hydroxy 
group, etc.), etc., and the number of the substituents are 



25 



30 
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In ttxe above formula (I' )> preferred examples of the 
"optionally substituted amino group in which a nitrogen atom 
may form a quaternary ammonium" represented by include 
5 an amino group which may haye 1-3 substituents selected.f rom 

(1) a straight or branched lower (Ci-s) alkyl which may have 
1 to 3 substituents selected from halpgen, cyano, hydroxy 
group or C3.7 cycloalkyl;, 

(2) a Cs-»cyclo alkyl which may have 1 t.p\ 3 -substituents 
10 selected from halogen , an optionally halogehated lower ( Cx-a ) 

alkyl or , phenyl- lower (C1.4) alkyl, which may contain one 
hetero-atom selected from a sulfur atom, an oxygen atom cuid 
a nitrogen atom, which may be fused with a benzene ring, 
and which may have a bridging comprising a straight chain 

15 constituted by 1-2 carbon atoms (e.g. cyclopentyl, 

cyclohexyl, cycloheptyl, cyclooctyl, tetrcihydropyranyl, 
tetrahydrothiapyranyl , piperidinyl, indanyl, 
tetrahydronaphthalenyl , bicyclo [2.2.1] heptyl , etc . , each 
of which may be substituted); 

20 (3) a phenyl - lower, (Cw) alkyl which may have 1 to 3 
substituents selected from halogen, an optionally, 
halogenated lower (C1.4) alkyl or an optionally halogenated 
lower (€1,4) alkoxy; 

(4) a phenyl which may have 1 to 3 substituents selected 
25 from halogen, an optionally halogenated lower (Cx-«) alkyl 

or an optionally halogenated lower (C1-4) alkoxy; and 

(5) a5- to 6 -membered aromatic heterocyclic ring (e.g. f uran , 
thiophene, pyrrole, pyridine, etc.) which may have 1 to 3 
substituents selected from halogen, an optionally 

30 halogenated lower (Cxm) alkyl, an optionally halogenated 
lower ( C1.4 ) alkoxy , an optionally halogenated lower ( Ci,4 ) 
alkoxy- lower (C1.4) alkoxy, phenyl -lower (C1-4) alkyl, cyano 
or hydroxy group . 

In the above formula (I")* examples of the "nitrogen- 
35 containing heterocyclic ring" in the "optionally 

substituted nitrogen-containing heterocyclic ring group 
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which may contain a sulfur atom or an oxygen atom as ring 
constituting atoms and wherein ^ nitrogen atom may form a 
quaternary ammonium" include a 5-. to 6-membered aromatic 
heterocyclic ring which may contain 1 to 3 heterb- atoms 
5 consisting of 1 to 2 kinds of hetero-atoms selected from 
an oxygen atom, a sulfur atom and a nitrogen atom other than 
one nitrogen atom such as pyrrole, imidazole, pyrazole, 
thiazole. oxazole, isothiazole, isoxazole, tetrazole, 
pyridine, pyrazine, pyrimidine, pyridazine, triazole, 
10 etc. ; 5-8 membered non-aromatic heterocyclic ring which may 
contain 1 to 3 hetero-atoms consisting of 1 to 2 kinds of 
hetero-atoms selected from an oxygen atom, a sulfur atom 
and a nitrogen atom other than one nitrogen atom such as 
pyrrolidine, pyrroline, imidazolidine. imidazoline, 
15 pyrazolidine , pyrazoline, piperidine, piperazine, oxazine, 
oxadiazine, thiazine, thiadiazine, morpholine, thip- 
morpholine, azacycloheptane , azacyclooctane (azocane), 
etc.; etc- These nitrogen- containing heterocyclic rings 
may have a bridging comprising a straight chain constituted 
by 1-2 carbon atoms to form a bridged nitrogen- containing 
heterocyclic ring azabicyclo[2 . 2 . Ijheptane, 
azabicyclo[2-2.2]octane (quinuclidine) , etc. (preferably, 
piperidine having a bridging comprising a straight chain 
constituted by 1-2 carbon atoms, etc.). 
25 Among the above-exemplif led nitrogen -containing 

heterocyclic rings, pyridine, imidazole, pyrrolidine, 
piperidine, piperazine. morpholine. thiomorpholine , 
azabicycloI2.2.2]octane (preferably, a 6-membered ring) 
aure preferable . 

The nitrogen atom of said "nitrogen- containing 
heterocyclic ring" may form a quaternary ammonium or may 
be oxidized. When the nitrogen atom of said "nitrogen- 
containing heterocyclic ring" forms a quaternary ammonium, 
examples of the counter anion of the "nitrogen-containing 
35 heterocyclic ring wherein the nitrogen atom forms a 

quaternary ammonium" include an anion of a halogen atom (e.g. 



20 



30 
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, Br', I*, etc.), etc. , and also an anion deirived from an 
inorganic acid such as hydrochloric acid, hydrobromic'acid, 
nitric acid, sulfuric acid ^ phosphoric acid, etc.; an aniph 
derived from an prgeuiic acid such as formic acid, acetic 
5 acid, trifluoroacetic acid, fumaric acid, oxalic acid^ 
tartaric acid, maleic acid, citric acid, succinic acid , 
malic acid, methanesulf onic acid, benzenesulf onic acid, 
p-toluenesulfonic acid, etc.; an anion derived from an 

• • - ■ 

acidic amijio acid such eis aspeurtic acid ,= glutamic acid ^ etc . ; 

10 etc. Among others , CI , Br" , I", etc.. are preferabieV : 

Said " nitrogen -cpntaining heterocyclic ring", may bind 
to the divalent group represented i)y Z through either a 
carbon atom or a nitrogeii atom, and may be 2-pyridyl, 
3-pyridyl, 2-piperidinyl, etc. which binds to the divalent 

15 group represented by Z through a carbon atoms. Preferably, 
the "nitrogen -containing heterocyclic ring" binds to the 
divalent group represented by Z through a nitrogen atom, 
as exemplified by the following formulas: 
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Examples of the substltuents, which said "nitrogen 
containing heterocyclic ring " may have , Include halogen ( e . g 
fluorine, chlorine , bromine , iodine, etc.)» an optionally 
substituted lower (Ci.«) alkyl, an optionally substituted 
lower (C».«) alkoxy, cui optionally substituted phenyl, an 
optlonaJLly substituted mono- or di- phenyl -lower (C1-4) alkyl, 
an optionally substituted cycloalkyl. cyaxio. nltro, 
hydroxy group, thiol group, amino group, carboxyl group, 
lower (C,.«) alkoxy- car bonyl, lower (d.*) alkanoyl, lower 
( Ci-« ) alkylsulf onyl , an optionally substituted heterocyclic 
ring group (e.g. 5- to 6-membered aromatic heterocyclic ring 
containing 1 to 4 hetero- atoms consisting of 1 to 2 kinds 
of hetero-atoms selected from an oxygen atom, a sulfur atom 
and a nitrogen aitoro such as furan, thiophene, pyrrole. 
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imidazole , pyrazole, thiazole, oxazole., isothiazole, 
dLsoxazoleV tetrazole, pyridine, pyrazine, pyrimidine, 
pyridazine, triazole, etc.; 5- to 6-membered non-aromatic 
heterocyclic ring containing 1 to 4 hetero- atoms consisting 
5 of 1 to 2 kinds of hetero-atoms selected from an oxygen atom, 
a sulfur atom and a nitrogen atom such as tetrahydrof uran, 
tetrahydrothibphene , dithiolane,„ oxathiolane, pyrrolidine, 
pyrroline^ imida.zolidine , imidazoline, pyrazolidine , 
pyrazpline, piperidine, piperazine, oxazine, oxadiazine, 
10 thiazine, thiadiazine, morpholine, Jthiomorphpline , pyran, 
tetrethydropyran , tetrahydrothippyran, etc.; etc.), etc., 
and the number of the substituents is preferably 1-3. 

Exaimples of the substituent, which the "optionally 
substituted lower (C1-4) alkyl", the "optionally substituted 
15 lower (C1.4) alkoxy" , the "optionally substituted phenyl", 
the "optionally substituted mono- or di- phenyl -lower (d,*) 
alkyl", the "optionally substituted C3.7 cycloalkyl" and the 
"optionally substituted heterocyclic ring group" as a 
substituent for said "nitrogen-containing heterocyclic 
20 ring" maiy have, include 

halogen (e.g. fluorine, chlorine, bromine, iodine, etc.), 
an optionally halogenated lower (C1-4) alkyl, an optionally 
halogenated C1.4 alkoxy (e.g. methoxy, ethoxy, 
trifluoromethoxy, trif luoroethoxy , etc. ) , C2-4 aikanoyl (e.g. 
25 acetyl, propionyl, etc.), C1.4 alkylsulf onyl (e.g. 

methanesulfonyl, e thanes ulf onyl, etc.), C1.3 alkylenedioxy 
(e.g. methylenedioxy, ethylenedioxy , etc.), cyano, nitro, 
hydroxy group, thiol group, amino group, carboxyl group, 
lower (C1-4) alkoxy- carbonyl, etc., and the number of the 
30 substituents are preferably 1 to 3 . 

In the above formula (I"), preferred example of the 
substituents for the "nitrogen-containing heterocyclic 
ring" in the "optionally substituted nitrogen -containing 
heterocyclic ring group which may contain a sulfur atom or 
35 an oxygen atom as ring constituting atoms and wherein a 
nitrogen atom may form a quaternary eunmonium" include 
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(1) halogen, (2) cyano, (3) hydroxy group , (4) carboxyl group , 
(5) lower (C1.4) alkoxy -car bony 1, (6) lower (Ci.*) alkyl which 
may be substituted with halogen, hydroxy group or lower (C1-4) 
alkoxy, (7) lower (Ci-^) alkoxy which may be substituted with 
5 halogen, hydroxy group or lower (C1.4) alkoxy, (8) phenyl 
which may be substituted with halogen, lower (C1.4) alkyl, 
hydroxy group, lower (Cx.«) alkoxy or C1.3 alkylenedioxy , (9) 
mono- or di- phenyl -lower (C1.4) alkyl whose benzene ring may 
be substituted with halogen, lower (C1.4) alkyl. hydroxy group , 
10 lower (C1.4) alkoxy or Cio alkylenedioxy, (lO) 5- to 6-membered 
aromatic heterocyclic ring such as f uran, thiophene, pyrrole, 
pyridine, etc., etc. 

In the above formula (I'), examples of the "group 
binding through a sulfur atom" represented by include a 
15 group of the formula: ~S(0)„-R^ wherein m is an integer of 
0-2, and R* is a substituent. 

In the above formula, preferred exeunples of the 
"substituent" represented by R^ include 

(1) an optionally substituted alkyl (e.g, Cwo alkyl such 
20 as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 

sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, 
heptyl, octyl, nonyl, decyl, etc., preferably lower (C1.6) 
alkyl, etc.); 

(2) an optionally substituted cycloalkyl (e.g. C3.7 
25 cycloalkyl, etc. such as cyclopropyl, cyclobutyl, 

cyclppentyi , eyclohexyl , cycloheptyl, etc.); 

(3) an optionally substituted aralkyl (e.g. phenyl-Ci.4 alkyl 
(e.g. benzyl, phenethyl , etc . ) , etcO; 

(4) an optionally substituted aryl (e.g. phenyl, naphthyl, 
30 etc. ) etc. 

Examples of the substituent , which the above-mentioned 
(1) optionally substituted alkyl, (2) optionally 
substituted cycloalkyl, (3) optionally substituted aralkyl 
and (4) an optionally substituted aryl may have, include 
35 halogen (e.g. fluorine, chlorine, bromine, iodine, etc. ), 
hitro, cyano, hydroxy group, thiol group, amino group. 
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ca.rbpxyr group,: an optionally halogenated C1.4 alkyl (e.g. 
trif luoromethyl> methyl , ethyl ^ etc.), an optionally 
halogenated €4.4 alkoxy (e.g. methoxy, ethbxy, 
trif luororaethoxy i trif luorpethoxy , etc • ) , Cj.* alkanoyl (e.g. 
5 acetyl , propionyl , etc • ) , Cx.4 alkylsulf ony 1 (e.g. 

metheinesulfonyl, ethanesulf onyl, etc.), etc. ^ and the 
number of the substituents are preferably 1 to 3. 

In the above formula ( I ' ) ^ examples of the "hydrocarbon 
group" in the "optionally substituted hydrocarbon group" 
10 represented byJR*' and R*' of the "group of the formula: 

(0), 

Wherein k is 0 or 1 , and when k is 0 , a phosphorus atom may 
form a phosphonium; and R** and R*' are independently an 
optionally substituted hydrocarbon group, an optionally 
15 substituted hydroxy group or an optionally substituted amino 
group, and R*' and R*' may bind to each other to form a cyclic 
group together with the adjacent phosphorus atom" 
represented by include 

(1) an optionally substituted alkyl (e.g. Ci.io alkyl such 
20 as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 

sec-butyl, tert -butyl, pentyl, isopentyl, neopentyl, hexyl, 
heptyl, octyl, nonyl, decyl, etc., preferably lower (C1.6) 
alkyl, etc. ) ; 

(2) an optionally substituted cycloalkyl (e.g. C3-7 
25 cycloalkyl, etc. such as cyclopropyl, cyclobutyl, 

cyclopentyl, cyclohexyl, cycloheptyl, etc. ) ; 

( 3 ) an optionally substituted alkenyl (e.g. C^.^^ alkenyl such 
as allyl , crotyl , 2 -pentenyl , 3 -hexenyl , etc . , preferably 
lower (Ca-*) alkenyl, etc.); 

30 (4) an optionally substituted cycloalkenyl (e.g. 

cycloalkeny 1 , etc. such as 2-cyclopentenyl, 2-cyclohexenyl, 

2 - cyclopentenylme thyl , 2 - cyclohexenylmethyl , e t c . ) ; 

(5) an optionally substituted alkynyl (e.g. C^. 10 alky nyl such 
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as etiiynyl, 1-propynyl, 2-propynyl, l-butynyl , 2-pentynyl, 
3-hexynyl, etc;, preferably lower (C2.6) alkynyl, dtc); 
( 6 ) an optionally subistituted aralkyl (e.g. phenyl-Ci.* alkyl 
'(e.g. benzyl , phenethyl , etc.)/ etc.); 
5 - (7) an optionally substituted aryl (e.g. phenyl, naphthyl, 
etc. ) ; etc. ' 

Examples of the substltuents, which the above- 
mentioned (1) optionally substituted alkyl, (2) optionally 
substituted cycloalkyl , ( 3 ) optionally substituted alkenyl , 
10 (4) optionally substituted cycldaikenyl , (5) optionally 
substituted alkynyl , ( 6 ) optionally substituted aralkyl and 
(7) optionally substituted aryl may have, include halogen 
(e^g. fluorine , chlorine , bromine , iodine , etc.), nitro, 
cyano , hydroxy group , thiol group , amino group , carboxyl 
15 groups an optionally halogenated Cx.4 alkyl (e.g. 

trif luoromethyl , methyl , ethyl , etc . ) , an optionally 
halogenated C1-4 alkos^ (e.g. methoxy, ethoxy, 
trif luoromethoxy , trif luoroethoxy , et c . ) , C2-4 alkanoy 1 (e.g. 
acetyl , propionyl , etc . ) , C1-4 alkylsulf onyl (e.g. 
20 methanesulfonyl, ethanesulf onyl , etc.), etc., and the 
number of the substituents are preferably 1 to 3 . 

Examples of the "optionally substituted hydroxy group" 
represented by ' and R* ' include a hydroxy group which may 
have 

25 (1) an optionally substituted alkyl (e.g. Ci-io alkyl such 
as methyl, ethyl, propyl, is opropyl , butyl, isobutyl, 
sec-butyl, tert -butyl, pentyl, isopentyl, neopentyl, hexyl, 
heptyl, octyl, nonyl^ decyl, etc. , preferably lower (Ci.«) 
alkyl, etc.); 

30 (2) an optionally substituted cycloalkyl (e.g. C3.7 
cycloeLLkyl , etc . such as cyclopropyl, cyclobutyl. 
cyclopentyl , cyclohexyl , cycloheptyl , etc . ) ; 
( 3) an optionally substituted alkenyl (e.g. Cj.io alkenyl such 
as allyl , crotyl , 2 -pentenyl , 3 -hexenyl , etc . , preferably 

35 lower (Cz-d) alkenyl, etc.); 

(4) an optionally substituted cycloalkenyl (e.g. C^^^ 
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cycloalkeriyi , etd • such as 2 - cyclopentenyl , 2 -cyclohexenyl , 
2-^cyclopentenylmethyi, 2-cyclohexenyimethyl, etc.); 
(5) an optionaHy siubstituted aralkyl (e.g. phenyl - C1.4 alkyi 
(e.g. benzyl, pheiiethyl, etc. ) , etc. ) ; 
5 (6) an optionally substituted acyl (e.g. Cj,^ aikanoyl (e.g. 
acetyl, propionyl, btityryl, isdbutyryl, etc. ) , Ci.^ 
alkylsulfbiiyl (e.g. methanesulfonyl , ethanesulf onyl , etc. ) , 
etc. ) ; ' 

(7) an optionally substituted ajryl (e.g. phenyl , naphth:^l > 
10 etd.); etc. :^ 

Examples of the substituents , which the above- 
mentioned (1) optionally substituted alkyl> (2) optionally 
substituted cycloalkyl , ( 3 ) optionally subs tituted alkenyl , 
(4) optionally substituted cycloalkenyl , (5) optionally 
15 substituted aralkyl, (6) optionally substituted acyl and 
(7) optionally substituted aryl may have, include halogen 
(e.g. fluorine, chlorine, bromine , iodine , etc.), nitro, 
cyano , hydroxy group, thiol group, amino group, carboxyl 
group, an optionally halogenated C1.4 alkyl (e.g. 
20 trif luoromethyl, methyl, ethyl, etc.), an optionally 
halogenated C1.4 alkoxy (e.g. methoxy , ethoxy , 
trif luoromethoxy , trif luoroethoxy , etc.), C2-4 alkanoyl (e.g. 
acetyl, propionyl; etc. ) , C1-4 alkylsulf onyl (e.g. 
methanesulf onyl, ethanesulf onyl, etc.), etc., and the 
25 number of the substituents aure preferably 1 to 3. 

In the above formula, the groups R^' and R""' may bind 
to each other to form a cyclic group (preferably, 5- to 
7-meihbered ring ) together with the adjacent phosphorus atom . 
Said cyclic group may have a substituent. Exeunples of the 
30 substituent include halogen (e.g. fluorine, chlorine, 

bromine, iodine, etc. ) , nitro, cyano, hydroxy group, thiol 
group, amino group, carboxyl group, an optionally 
halogenated C1.4 alkyl (e.g. trif luoromethyl, methyl, ethyl, 
etc.), an optionally halogehated C1-4 alkoxy (e.g. methoxy, 
35 ethoxy, trif luoromethoxy , trif luoroethoxy , etc.), Ca.4 

alkanoyl (e.g. acetyl, propionyl, etc.), C1-4 alkylsulf onyl 
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(e.g. methanfesulf pnyl, ethanesulf onyl , etc. ) , etc. , and the 
number of the substltuents are preferably 1 to 3. 

In the above f ormula ( I ' ) , examples of the counter anion , 
when the phosphorus atom forms a phosphonium. Include an 
5 anion of a halogen atqm (e.g. CI", Br?, I', etc.), etc., and 
also an anion derived from an inorganic acid such as 
hydrochloric acid, hydrobromic acid, nitric acid, sulfuric 
acid, phosphoric acid, etc. ; an anion derived from an organic 
acid such as formic acid, acetic acid, trif luoroacetic acid, 

10 fumaric acid, oxalic acid, tartaric acid, maleic acid, 

citric acid, succinic acid, malic acid, methanesulf onic acid, 
benzeneisulf onic acid, p-toluenesulfonic acid, etc.; an 
anion derived from an acidic amino jacid such as aspartic 
acid, glutamic acid, etc.; etc. Among others, CI', Br", I", 

15 etc. are preferable. 

Examples of the optionally substituted amino group 
represented by R^' and R*' include an amino group which may 
have 1-2 substituents selected from 

(1) an optionally substituted alkyl (e.g. Ci-io alkyl such 
20 as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 

sec-butyl, tert -butyl, pentyl, isopentyl. neopentyl, hexyl, 
heptyl, octyl, nonyl, decyl, etc., preferably lower (Ci-«) 
alkyl, etc. ) ; 

(2) an optionally substituted cycloalkyl (e.g. C3.7 
25 cycloalkyl, etc. such as cyclopropyl, cyclobutyl, 

cyclopentyl, cyclohexyl, cyclbheptyl, etc.); 

( 3 ) an optionally substituted alkehyl (e.g. C^.^o alkenyl such 
as allyl, crotyl, 2-pentenyl, 3-hexenyl, etc.^ preferably 
lower ( Ci.* ) alkenyl , etc . ) ; 

(4) an optionally substituted cycloalkenyl (e.g. C3.7 
cycloalkenyl such as 2-cyclbpentenyl, 2-cyclohexenyr, 
2-cyclopentenylmethyl, 2-cyclohexenylmethyl, etc., etc.); 

(5) an optionally substituted acyl (e.g. Cj.^ alkanoyl (e.g. 
acetyl, propionyl , butyryl , isobutyryl, etc.), C1.4 

35 alkylsulfonyl (e.g. methanesulf onyl , ethanesulf onyl , etc. ) , 
etc. ) ; 



30 
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( 6 ) an amino group which may have 1-2 optionally subistituted 
aryl groups (e.g. phenyl, naphthyl, etc. ) ; etc. 

Examples: of the substituent , which the above mentioned 

(1) optionally substituted alkylV (2) optionally 

5 substituted cyclbalkyl , ( 3 ) optionally subs ti tut ed alkenyl , 
(4) optionally substituted cycloalkenyl, ( 5 ) optionally 
substituted acyl and ( 6 ) optionally substituted aryl may 
have, include halogen (e.g. fluorine, chlorine , bromine , 
iodine, etc. ) , nitro, cyand, hydroxy, group, thiol group; 

10 amino group, carboxyl group , an optionally halogenated C1.4 
alkyl -i(e.g. trif luoromethyl, methyl, ethyl, etc. ), an 
optionally halogenated Ci^4 alkoxy (e.g. methoxy, ethoxy, 
trif luoromethoxy , trif luoroethoxy, etc. ) , C2.4 alkanoyl (e.g. 
acetyl, propionyl, etc.), C1.4 alkylsulf onyl (e.g; 

15 methanesulf onyl , ethanesulf onyl, etc.), etc., and the 
ntimber of the substituents are preferably 1 to 3. 

As the group R*, (1) an optionally substituted amino 
group wherein a nitrogen atom may form a quaterneury ammonium , 

(2) an optionally substituted nitrogen-containing 

20 heterocyclic ring group which may contain a sulfur atom or 
an oxygen atom as ring constituting atoms and wherein a 
nitrogen atom may form a quaternary €uranonium, (3) a group 
binding through a sulfur atom and (4) a group of the formula: 

./ 



R 

(0), 

• • ' ' »■ • 

25 wherein k is p or 1, and when k is p, a phosphorus atom may 
form a phosphonium; and R*' and R*' are independently an 
.optionally substituted hydrocarbon group or an optionally 
substituted amino group, and R*' and R*' may bind to each 
other to form a cyclic group together with the adjacent 

30 phosphorus atom are preferable. 

As the group R\ (1) an optionally substituted amino 
group in which a nitrogen atom may form a quaternary ammonium, 
(2) an optionally substituted nitrogen -containing 
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10 



15 



20 



heterocyclic ring group which may contain a sulfur atom or 
an oxygen atom as ring constituting atoms and wherein a 
nitrogen atom may forxa a quaternary ammonium ( 3 ) a ^roup 
of the formula: 

■ 0 

Wherein r' and R* are independently an optionally {substituted 
hydrocarbon group ^ and R'' and R* may bind to each other to 
form a cyclic group together with the adjacent phosphorus 
atom, etc. are more preferable. 

As the group R*, (1) an optionally substituted amino 
group in which a nitrogen atom may form a quaternary axmnohium 
is preferable, and a group of the formula: 
-n'^RR'R" wherein R, R* and R' • are independently an 
optionally substituted aliphatic hydrocarbon group or an 
optionally substituted alicyclic heterocyclic ring group 
is more preferable. 

Among the Compound (I* ) / a compound of the formula: 

Y" 




wherein. R^ is an optionally substituted benzene or an 
optionally substituted thiophene ; Y" is -CHa- , -S- or 
-0-; and R, R' and R" are independently an optionally 
substituted aliphatic hydrocarbon group or an optionally 
substituted alicyclic heterocyclic ring group is 



25 



Examples of the "optionally substituted aliphatic 
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hydrocarbon group" and the "optionally substituted 
alicyclic heterocyclic ring group" represented by R, R/ or 
R^. include tl^^^ exempllJ^ied :by .the substituents for the 
"optionajlly substituted amino" represented by ,R^y. Among 
5 them, as the group R or R ' , an optionally substituted acyclic 
hydrocarbon group is preferable, an optionally substituted 
C^.g alkyl group is more preferable, and methyl is most 
preferable; £ind as the group R", ein optionally substituted 
alicyclic hydrocarbon group (more preferably, an optionally 

10 substituted C3.3 cycloalkyl group; further more preferably, 
an optionally substituted cyclohexyl) or an optionally 
substituted alicyclic heterocyclic ring group (more 
preferably, an optionally substituted saturated alicyclic 
heterocyclic ring group (preferably 6-membered ring group) ; 

15 further more preferably, an optionally substituted 
tetrahydropyranyl , an optionally substituted 
tetrahydrothiopyranyl or an optionally substituted 
piperidyl; most preferably, an optionally substituted 
tetrahydropyranyl) is preferable. 

20 Among the Compound (I'), a compound of the formula: 




wherein X" is an anion is preferable. 

Examples of the anion include that of a halogen atom; 
that derived from an inorgcinic acid such as hydrochloric 

25 acid, hydrobromic acid, nitric acid, sulfuric acid, 

phosphoric acid, etc.; that derived from an organic acid 
such as formic acid, acetic acid, trif luoroacetic acid, 
fumaric acid, oxalic acid, tarteuric acid, mialeic acid, 
citric acid, succinic acid, malic acid, methahesulf onic acid, 

30 benzenesulf onic acid, p-toluenesulf onic acid, etc.; that 
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derived from an acidic amino acid such as aspartlc acid, 
glutamic acid, etc.; etc. Among others, an anion of a 
halogen atom is preferable. 

Among the Compound (I' ) , the following compounds and 
5 their salts are preferable: . ; 

N-methyl-N- 14- [ [ [2-( 4-methylphenyl) -6 , V-dlhydro-SH- 
benzocyclohepten- 8 -yl ] carbonyl 1 amino ] benzyl 1 - 
plperidlnium iodide; 

N-methyl-N- [ 4- ( [ 1 7- ( 4-methylphenyl ) -2 , 3-dihydro-i- 
10 benzoxepln - 4 -yl ] carbonyl ] amino ] benzyl ] plperidlnium 
iodide; 

N- [ 4 - [N-methyl-N- ( tetrahydropyran^4-yl) aminomethYl] - 
phenyl] -7- (4-methylphenyl) -2 , 3-dlhydro-rl-benzoxeplne-4- 
carboxmlde ; 

15 N- 1 4- [N-methyl-N- ( tetrahydropyran-4-yl) amlnomethyl] - 
phenyl ] - 7 - { 4 -morpholinophenyl ) - 2 , 3 r dihydro - 1 - 
benzoxeplne- 4 -"carboxmide ; 

7 - ( 4 -ethoxyphenyl ) -N- [ 4 - [N-methyl-N- ( tetrahydropyran-4 - 
yl ) amlnomethyl ] phenyl ] - 2 , 3 -dihydro - 1 -benzoxepine - 4 - 
20 carboxmide; 

N, N- dimethyl -N- [ 4- [ [ [ 2- ( 4-methylphenyl) -6 , 7 -dihydro -5H - 
benzocyclohepten- 8 -yl] carbonyl] amino] benzyl] ^N- 
( tetrahydropyran- 4 - yl ) ammoniiim iodide ; 

N,N-dlmethyl-N-[4-[ [[ 7- { 4-methylphenyl) -2 , 3-dihydro-l- 
25 benzoxepln- 4 -yl] carbonyl] amino] benzyl ]-N-( 4-: 
oxocyclohexyl ) ammonium chloride; 

N,N-dimethyl-N- [ 4- [ [ 1 7- ( 4-ethoxyphenyl) -2 , 3-dlhydro-l- 
benzoxepin -4 -yl] carbonyl ] amino ] benzyl ] -N- 
(tetrahydropyrcUi-T 4- yl) ammonium chloride; etc. 

30 

Examples of the salts of the compound represented by 
the formula (1/ ) Include a pharmaceutlcally acceptable salt 
such as a salt with inorganic base, a salt with organic base, 
a salt with Inorganic acid, a salt with organic acid, a salt 
35 with basic or acidic £Lmino acid, etc. Excimples of the salt 
with the Inorganic base Include a salt with allcali metal 
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(e.g. sodium,, potassliim, ..etc* ) , alkaline eairth metal, (e.g. 
calcium / magnesium, etc. ) , aluminum, cunmonium,' etc. 
Examples of the sialtv^w^ include a salt 

with trimethylamine, triethylamine,; pyridine, picoline, 
5 ethanolamine, . diethanolamine, tzriethanblamine, 

dicyclohexylamine , N,N' -dibenzylethylenediamine, etc. 
Examples of the salt with the inorganic acid include a salt 
with hydrochloric acid, hydrobromie acid, nitric acid, 
sjilfiiriQ acid, phosphoric acid, etc.. , ^Examples pf ^the salt 

10 with the organic acid include a salt with formic acid, acetic 
acid, : trifluproaqetic acid>, fumaric acid, oxalic acid, 
tartaric acid, maleic acid, citric acid, succinic acid, 
malic acid, methanesulfpiiic acid, benzenesulf onic acid, 
p-toluenesulfonic acid, etc. Examples of the salt with the 

15 basic amino acid include a salt with arginine, lysine, 

ornithine, etc. Examples of the salt with the acidic amino 
acid include a salt with aspartic acid, glutamic acid, etc. 

The compound of the formula (I') of the present 
invention may be hydrated or solvated. When the compound of 

20 the formula (I*) of the present invention exists as 

configuration isomer, diastereomer , conformer, etc., it is 
. possible to isolate individual isomers with per se known 
separation and purification method, if desired. When the 
compound of the formula (I/) of the present invention is 

25 racemate, it can be separated into (S) -compound and (R)« 
compound with usual optical resolution cuid individual 
optical isomers and a mixture thereof are included in the 
scope of the present invention. 

The present compound of the formula (I') or a salt 

30 thereof (hereinafter, "Compound (!•)" include the compound 
of the formula (I*) and its salt; and also a compound of 
the formula (I) and its salt) alone or as an admixture with 
a pharmaceuticaliy acceptable carrier (e.g. solid 
formulations such as tablets, capsules, granules, powders, 

35 etc.; liquid formulations such as. syrups , injections, etc.) 
may be orally or non-orally administered. 
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Examples of non-oral formulations Include injections, 
drops r suppositories , pessaryies , etc . In particular ; 
pessary is useful for the prophylaxis of infectious disease 
of HIV. 

5 Examples of the carriers include various organic or 

inorganic ccirriers which are generally used in this field. 
For example , an excipient , a lubricant , a binder , an 
disintegrating agent , etc . are used in the solid formulations . 
and a solvent, a solubilizer^ a suspending agents a 
10 j-sotonizing agent , a buff er, a soothing agent , etc •.are used 
in the liquid formulations. In addition, if desired, an 
appropriate additive such as a preservative, an antioxidant , 
a colorant, a sweetener, etc. may be used in the above 
formulations. 

15 Examples of the excipient include lactose , sucrose , 

D-meuinitol, starch, crystalline cellulose, light silic acid 
anhydride, etc. Examples of the lubriceuit include 
magnesium stearate, calcium stearate, talc, colloidal 
silica, etc. Examples of the binder include crystalline 

20 cellulose, sucrose, D-mannitol, dextrin, hydroxypropyl 
cellulose, hydroxypropylmethyl cellulose, polyvinyl- 
pyrrolidone, etc. Examples of the disintegrating agent 
include starch, carboxymethyl cellulose, carboxymethyl 
cellulose calcium, croscarmellose sodium, sodium 

25 carboxymethyl steurch, etc. Examples of the solvent include 
water for injection, alcohol, propyleneglycol, macrogol, 
sesame oil, corn oil, etc. Examples of the solubilizer 
include polyethyleneglycol , propyleneglycol , D-mannitol, 
benzyl benzoate , ethemol , trisaminbme thane , cholesterol , 

30 triethanolamine , sodium carbonate, sodium citrate, etc. 
Examples of the suspending agent include surfactants such 
as stearyl triethanolamine, sodium laurylsulf ate, 
laurylaminopropionic acid, lecithin, benzalkonium chloride , 
benzetonium chloride, glycerin monostearate, etc.; 

35 hydrophilic polymers such as polyvinylalcohol , 

polyvinylpyrrolidone, soditmi carboxymethyl cellulose. 
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methyl cellulose/ hydrpxymethyl cellulose, hydroxyethyl 
cellulose, hydrpxyp^opyl cellulose, etc. ; etc. Examples of 
the Isotonlzlng agent Include sodium chloride, glycerin, 
D-msmnitol, etc. Examples of the buffer include a buffer 
5 solution of phosphate, acetate, carbonate, citrate, etc. 
Examples of the soothing agent include benzylalcohol, etc. 

Examples of the preseirvative include paraoxybenzoic acid 

■ . . ' . • • ' - - • • . . . • ■ ■ . • , . ■ . ■• 

esters,^ chlorobutanol , benzylalcohol, phenethylalcohol , 
dehydroacetic acid, sorbic acid, , etc. Examples of the 

10 antioxidant include sulfites,, aiscorbic acid, etc.. 

. The compound of the formula ( I • ) or a salt thereof of 
the present invention may be used in combination with other 
drug for the treatment or prophylaxis of infectious disease 
of HIV (in particular, a pharmaceutical composition for the 

15 treatment or prophylaxis of AIDS). In this case, these 
drugs can be formulated by mixing individually or 
simultaneously with pharmaceutically acceptable carriers, 
excipients, binders, diluents or the like, which can be 
administered orally or non- orally as a pharmaceutical 

20 composition for, the treatment or prophylcixis of infectious 
disease of HIV. In the case of formulating these effective 
components individually, while the individually formulated 
agents can be administered in the form of their mixture 
prepared by using e.g. a diluent when administered, the 

25 individually formulated agents can also be administered 
separately or simultaneously or with time intervals to the 
one and same subject. A kit for administering the 
individually formulated effective components in the form 
of their mixture prepared by using e.g. a diluent when 

30 administered .(|S.g. a kit for injection which comprises two 
or more ampoules each comprising a powdery component and 
a diluent for mixing and dissolving two or more components 
when administered, etc. ), a kit for administering the 
individually formulated agents simultaneously or with time 

35 intervals to the one and the same subject (e.g. a kit for 
tablets to be administered simultaneously or with time 
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intervals, cheuracterized by having two or more tablets eacn 
comprising an agent and said tablets being put in one or , 
separate bags and, if riecesskry, a column to describe time 

to be administered each agent, etc. ) , etc. are also included 

- ■* - ' ■ 

5 by the pharmaceutical composition of the present invention. 

Example of the other pharmaceutical agent for the 
treatment or prophylaxis of infectious disease of HIV to 
be used in combination with the compound of the formula (I ' ) 
or a salt thereof of the present invention include nucleotide 

10 reverse transcriptases inhibitor such as zidovudine, 

didanosine, zalcitabine, lamivudine, stavudine, abacavir , 
adefovir, adefovir dipivoxil, fozivudine tidbxil, etc. ; 
non-nuclebtide reverse transcriptases inhibitor (including 
an agent having ant i- oxidation activity such as iminunocal, 

15 oltipraz, etc. ) such as nevirapine, delavirdine, efavirenz) , 
loviride, immunocal, oltipraz, etc.; protease inhibitors 
such as saquinavir, ritonavir, indinavir, nelfinavir, 
amprenavir, palinavir, lasinavir , etc. ; etc. 

As the nucleotide reverse transcriptase inhibitor, 

20 zidovudine, didanosine, zalcitabine, lamivudine, stavudine, 
etc. are preferable; as the non-nucleotide reverse 
transcriptase inhibitor, nevirapine, delavirdine, etc. are 
preferable; and as the protease inhibitor, saquinavir, 
ritonavir, indinavir, nelfinavir, etc. are preferable. 

25 A compound of the formula (I): 

r!_^C— NH-^' \ (I) V : 

Wherein r' is an optionally substituted 5- to 6-membered ring, 
W is a divalent group of the formula: 





30 



or 

(wherein the ring A is an optionally substituted 5- to 
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6-niembered aromatic ring, X Is an optionally substituted 
carbon atom, an optionally substituted nitrogen atom, sulfur 
atom or oxygen atom, and the ring B Is an optionally 
substituted 5- to 7-membered ring) , Z Is a chemical bond 
5 oi^ a divalent group, arid Is (1) an optionally substituted 
amino group wherelri a nitrogen atom may form a quaternary 
ammonium, (2) an optionally substituted nitrogen- 
cpntalnlng heterocyclic irlng group which may contain a 
sulfur atom or an oxygen atom as ring constituting atoms 
10 and wherein a nitrogen atom may form a quaternary ammoniium, 
(3) a group r binding through a sulfur' atom or (4) a group 

of the formula: 

. . . . _ , ■ . ■ , - . • . 

PO ... 



If R 

(0), 



wherein k is 0 or 1, and when k is 0, a phosphorus atom may 

15 form a phosphonlum; and R* eure Independently an optionally 
substituted hydrocarbon group or an optionally substituted 
amino groups and R* and R* may bind to each other to form 
a cyclic group together with the adjacent phosphorus atom, 
or a salt thereof is a novel compound, and the production 

20 method thereof is described below. 

The compound of the formula (I) or a salt thiareof can 
be produced in accordance with per se known methods , for 
example , the liiiethods described below , the methods described 
in JP-A-73476/1996, or analogous methods thereto. 

25 A salt of the compound of the formulas ( I ) , ( II ) , ( III ) , 

(IV), (V), (I-l), (1-2) and (1-3) may be similar to that 
of the compound the formula (I'). 

In the following reaction steps, when the starting 
compounds have, as substituents, an amino group, a car boxy 1 

30 group and/or hydroxy group, these groups may bie protected 
by ordinary protective groups" such as those generally 
employed in peptide chemistry, etc* After the reaction, if 
necessary, the protective groups may be removed to obtain 
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the desired compound. t' 

Examples of the amino -protective group Include an 
optionally substituted Cx-6 alkylcarbonyl (e.g. formyl, 
methylcarbonyl , ethylcarbonyl, etc. ) , phenylcarbohyl , Gi.* 
5 alkyloxycarbonyl (e.g. methoxycarbdnyl , ethoxycarbbnyl , 
t-butoxycarbonyl, etc.), ary loxycarbonyl ( e * g . 
phenoxycarbonyl . , e tc . ) / C,.,© aralkyloxycarbonyl (e.g. 
benzyloxycarbonyl> etc.), trltylv phthaloyl, etc. These 
protective groups may be substituted by 1 to 3 substltuents 

10 such as halogen atom (e.g. fluorine, chlorine, bromine. 
Iodine, etc.), Ci.6 alkylcarbonyl (e.g. acetyl, proplonyl, 
butyryl , etc . ) , nltro group , etc . 

Examples of the carboxyl- protective group Include an 
optionally substituted Ci.* alkyl (e.g. methyl , ethyl , propyl , 

15 isopropyl, butyl, tert -butyl, etc.), phenyl, trltyl, sllyl, 
etc. These protective groups may be substituted by 1 to 3 
substltuents such as halogen atom (e.g. fluorine, chlorine, 
bromine , Iodine , etc . ) , Ci.6 alkylcarbonyl (e.g. formyl , 
acetyl, proplonyl, butyryl, etc.), nltro group, etc. 

20 Examples of the hydroxy- protective group include an 

optionally substituted Ci.6 alkyl (e.g. methyl , ethyl , propyl , 
isopropyl, butyl, tert -butyl, etc.), phenyl, Cy-w aralkyl 
(e.g, benzyl, etc.), Ci.« alkylcarbonyl (e.g. formyl, acetyl, 
proplonyl, etc.), phenyloxycarbonyl , C7.10 

25 aralkyloxycarbonyl (e.g. benzyloxycarbonyl , etc. ) , pyranyl, 
furanyl, sllyl, etc. These protective groups may be 
substituted by 1 to 4 substltuents such as halogen atom (e.g. 
fluorine , chlorine , bromine , iodine , etc . ) , Ci:« alkyl , 
phenyl, C7.10 aralkyl , nltro group, etc. 

30 These protective group may be Introduced or removed 

by per se known methods (e.g. a method described in 
Protective Groups in Organic Chemistry (J. F. W. McOmle et 
al.; Plenum Press Inc.) or the methods analogous thereto. 
For example, employable method for removing the protective 

35 groups is a method using an acid, a base, reduction, 

ultraviolet ray , hydrazine , phenylhydrazine , sodium N- 
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methyldlthlocarbamate , tetrabutylammpnlum fluori.de, 
palladium acetate r etc. 
[Method Al 

2 

1 



R— «r 



[II] 



c 

11 

G 



OH + 




till] 



condensat ion 



R 



w- 



c 

II 

0 




[1-1] 



herein each symbol Is as defined above. 



w 



This productlpn method Is carried out by reacting the 
compound [II] with the aniline derivative [III] to obtain 
the anlllde Compound [ I - 1 ] . 

10 The condensation reaction of the compounds [II] and 

[III] is carried out by usual methods for peptide synthesis. 
Said methods for peptide synthesis are employed according 
to optional Icnown methods, for example, methods described 
In "Peptide Synthesis" written by M. Bodanslcy and M. A. 

15 Ondetti, Intersclence, New Yor]c, 1966; "The Proteins", 

voltame 2, written by M. Finn and K. Hofmann, H. Nenrath 
and R. L. Hill edition. Academic Press Inc. , New Yorlc, 1976; 
*'peputldo*gosel no ]clso to jlklcen (Basis and Experiment of 
Peptide Synthesis) " written by Nobuo Izumlya et al. , Maruzen 

20 K.K. ,1985; etc. , as well as azlde method, chloride method, 
acid anhydride method, mixed acid anhydride method, DCC 
method, active ester method, method using Woodward reagent 
K, carbonyldllmldazole method, oxidation-reduction method, 
DCC/HONB method, etc. and in addition WSC method, method 



wo 99/32100 PCT/JP98/05708 

49 

using diethyl cyanophospliate ( DEPC ) , etc. 

The condensation reaction can be. carried out in a 
solvent. Examples of the solvents to be employed in the 
reaction include anhydrous or hydrous N,N- 
5 dimethylf ormamide (DMF) , dimethylsulf oxide , pyridine, 
chloroform, dichloromethane , tetrediydrof uran , dioxane , 
acetonitrile, or a suitable mixture of these solvents. The 
reaction temperature is generally about -20*C to about 50*C, 
preferably about -lO'C to about 30XZ and the reaction time 

10 is generally about 1 to about 100 hours, preferably about 
2 to about 40 hours. 

The thus obtained anilide derivative . [I- 1] can be 
isolated and purified by known separation and purification 
methods such as concentration, concentration under reduced 

15 pressure, extraction, crystallization, recar/stallization, 
solvent convert, chromatography, etc. 
[Method B] 

Z 

R ^- W C NH — -\/> 

II ^ — ^ 
0 

[1-2] 



(P ammoniumation 

tertiary aininat ion 



reductive amination. or 
® oxidation 



R IT— G 

II 
0 




[1-1] 



® When the group R'" in Compound [1-2] is^ for. example, a 
20 tertiary amine residue. Compound [I-l] wherein the group 
* is an quaternary ammonium can be produced by reacting 
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Compound [ I - 2 ] with halogeiiated etiJcyl or halogenated aralkyi . 
EkampXes of a halogen atom in^ciude chlorine/ bromine ; Iodine/ 
etc. and usually about 1 to 5 moles of the halogenated alkyl 
(e.g. halogenated lower (Ci.«) alkyl, etc.) or halogenated 
5 aralkyi (e.g. halogenated lower (C1.4) alkyl-phenyl, etc. ) 
is used per mole of Compound [1-2] . The reaction is carried 
out in an inert solvent such as toluene, benzene, xylene, 
dichlorome thane , chloroform, 1 , 2 -dichloroethahe , 
dimethylf ormamide , dimethylacetamide , etc., or a suitable 

10 mixture of these solvents. The reaction temperature is 
generally about 10^ to about 160*C, preferably about 20*C 
to about 120'C and the reaction time is generally about 1 
hour to about 100 hours, preferably about 2 hours to about 
40 hours. This reaction is preferably carried out under 

15 inert gas (e.g. nitrogen, argon, etc.) atmosphere. 

(2) When the group R^" in Compound [1-2] is, for example, a 
secondary amine residue. Compound [I-l] wherein the group 
R^' is a tertiary amino can be produced by reacting Compound 
[1-2] with halogenated alkyl or halogenated aralkyi. 

20 Examples of a halogen atom include chlorine , bromine , iodine , 
etc. and usually about 1 to 2 moles of the halogenated alkyl 
or halogenated aralkyi is used per mole of Compound [I- 
2]. If necessairy, the reaction smoothly proceeds by 
addition of about once to thrice moles of a base such as 

25 triethylamine , diisopropylethylamine, pyridine, lithium 
hydride, sodium hydride , sodium me thoxide , sodivim ethoxide, 
sodium carbonate, potassium carbonate, sodium hydrogen 
carbonate and further sodiiam iodide, potassium iodide, etc. 

30 This tertiary amination reaction is carried out in an 

inert solvent such as methanol ,.ethanol, propanol, 
isopropanol, n-butanol, tetrahydrof uran, diethylether , 
dimethoxyethane , 1,4-dioxane, toluene, benzene, xylene, 
dichlorome thane , chloroform, 1 , 2-dichlorpe thane, 

35 dimethylf ormamide (DMF), dime thy Isulf oxide (DMSO) , 

pyridine, etc., or a suitable mixture of these solvents. 
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The reaction temperature Is generally about 0*C to ISO'C, 
and the reaction time is generally about 1 hour to about 
40 hours. This reaction is preferably carried out under 
jinert gas (e.g. nitrogen , argon , etc . ) atmosphere . 
5 (3) When the group R*" in Compound [1-2] is, for example/ a 
secondary amine residue. Compound [I-l] wherein the group 
R^' is a tertiary amino can be produced by reacting Compound 
[1-2] with aldehyde compound in the presence of a reductive 
amination reagent such as triacetoxysodium boron hydride, 

10 cyanosbdium boron hydride, sodium borpn hydride, etc. 

The conditions of this reductive amination reaction 
varies depending on the reagent to be used. For example, 
when triacetoxysodium boron hydride is used , reaction is 
carried out in an inert solvent such as dichloromethane , 

1 5 chloroform , 1,2- dichloroe thane , tetrahydr of uran , 

diethylether , dioxeuie, acetonitrile, dimethylf ormamide 
(DMF), etc., or a suitable mixture of these solvents. In 
this case, about 1 to 2 moles of the reagent is used per 
mole of Compound [1-2]. The reaction temperature is 

20 generally about oX^ to about 80*C, and the reaction time is 
generally about 1 hour to about 40 hours. This reaction is 
preferably carried out under inert gas (e.g. nitrogen , argon , 
etc . ) atmosphere . 

® When the group R^" in Compound [1-2] is, for example, a 
25 sulfide residue or a tertiary amine residue. Compound [I-l] 
wherein the group R*' is a sulfinyl group, a sulfonyl group 
or an amine oxide group can be produced by reacting Compound 
[1-2] with an oxidizing agent such as m-chloroperbenzolc 
acid, perbenzoic acid, p-nitroperbenzoic acid, magnesium 
30 monpperoxyphthalate , peracetic acid, hydrogen peroxide, 
sodium periodate, potassium peribdate, etc. The conditions 
of this oxidation reaction varies depending on the oxidizing 
agent to be used. For example, when m-chloroperbenzoic acid 
is. used, reaction is carried out in an inert solvent such 
35 as dichloromethane , chloroform, 1 , 2-dichloroethane, 

diethylether, tetrahydrof uran , acetone, ethyl acetate. 
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etc. r or a suitable mixture p£. these solvents. Usually, 
about 1-3 moles of oxidizing agent Is used per mole of 
Compound [ 1-2] Tlie reaqtloh temperature Is generally 
about r2S*C to about 80*C (preferably -25*C.. to 25^3) , and the 
reaction time. Is generally about 1 hour to about 40 hours. 
[Method C] 

Z— V 
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[IV] 



0 amnion iumat ion 

(D phosphoniumation or 



substi tut ion 
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w- 



c 

II 

0 




[1-1] 



Wherein V in the Compound [IV] is a halogen atom (chlorine, 
bromine, iodine, etc.)* or a sulfonyloxy group (methane- 
10 sulfonyloxy group, trif luoromethanesulf onyloxy group, 

benzenesulfonyloxy group, toluenesulf onyloxy group, etc.)« 
and the other symbols are as defined above. 



® Compound [I-l] wherein the group R^* is a quaternary 
15 ammonium can be produced by reacting Compound [IV] and a 
tertiary eunlne. The reaction is ccirried out in an inert 
solvent such as toluene, benzene, xylene, dichlprome thane, 
chloroform, 1 , 2 -dichloroe thane , dimethylf ormamide ( DMF ) , 
dimethylacetamide , etc., or a suitable mixture of these^ 
20 solvents. Usually, about 1-3 moles of the teirtiary amine 
is used per mole of Cpmpound [IV] . The reaction temperature 
is generally about loXD to about 120'C , and the reaction time 
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is generally a^out 1 hour to about 40 hours. This reaction 
is preferably carried out under inert gas (e.g. nitroigen/ 
argon, etc.) atmosphere. 

(D Compound [ I - 1 ] wherein the group R^' is a quaternary 
5 phosphonium can be produced by reacting Compound [IV] and 
a tertiary phosphine. The reaction is carried out in an 
inert splvent such as toluene, benzene, xylene, 
dichlorome thane, chloroform, 1 ,2-dichloroethane, 
acetonitrile , dimethylf ormamide (DMF) , or a suitable 

10 mixture of these solvents. Usually, about 1-2 moles of the 
tertiary phosphine is used per mole of Compound f IV] . The 
reaction temperature is generally about 20^0 to abput ISO'C, 
and the reaction time is generally about 1 hour to about 
50 hours. This reaction is preferably carried out under 

15 inert gas ( e . g . nitrogen , argon , etc.) atmosphere. 

(D Compound [I-l] wherein the group R^' is a secondary or 
tertiary amino group or a thio group can be produced by 
reacting Compound [IV] and primary or secondary cunine 
compound or thiol compound. Usually, about 1 to 3 moles 

20 of the primary or secondary amine compound or the thiol 
compound is used per mole of Compound [IV] . If necessary, 
the reaction smoothly proceeds by addition of about once 
to thrice moles of a base such as triethylamine , 
diisopropylethylamine, pyridine, lithium hydride, sodium 

25 hydride, sodium methoxide, sodium ethoxide, sodium 

carbonate, potassium carbonate, sodium hydrogen carbonate 
and further sodium iodide, potassium iodide, etc. This 
substitution reaction is carried out in an inert solvent 
such as methanol, ethanol, propanol, isopropanol, n-butanol, 

30 tetrahydrofuran, diethylether , dime thoxy ethane, 1,4- 
dioxane, toluene, benzene, xylene, dichlorome thane , 
chloroform , 1 , 2 -dichloroethane , dimethylf ormamide 
( DMF ), dime thylsulf oxide (PMSO), pyridine, etc., or a 
suitable mixture of these solvents. The reaction 
35 temperature is generally about -lp*C to about 180*0 /and the 
reaction tdLme is generally about 1 hour to about 40 hours. 
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The reaction Is carried out preferably under Inert gas. (e.g 
nitrogen , argon , etc.) atmosphere. 
[Method b] 

■ 2' ■ ■ ■ 
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[1-3] 



wherein is a halogen atom (bromine, ±odlne« etc.) or a 
sulfpnyloxy group ( trif luoromethanesulf onyloxy group, 
etc.), and the other symbols are as defined above. 



10 



15 



20 



Compound [1-3] wherein the group R^" is a 5- to 6- 
membered aromatic ring group can be produced by subjecting 
Compound [VJ to, for example, Suzuki reaction [cross 
condensation reaction of aryl borate with e.g. aryl halide 
or arylpxytrif luoromethanesulf onate in the presence of 
palladium catalyst; A. Suzuki et al., Synth. Commun. 1981, 
11, 513]. Usually, about 1-1.5 times moles of aryl borate 
is used per mole of Compound [V] . 

Compound [11] used as a starting material can be 
produced by a Icnowii method (e.g. method described in 
JP-A-73476/1996, etc.) or the methods analogous thereto. 
For example. Compound [II] can be produced by a method 
described in the following Reaction Scheme I, a method 
described in the following Reference Examples or the methods 
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analogous thereto - 



Reaction Scheme. I 

Y'-^HXOOH 




[VI] 



I J 





1 1 



[VIII] 



COOR 




COOR 



I 1 




[1 1-1] 



COOH 



wherein R"* is a C1.4 alkyl group, • is a diyalent group, 
which does not contain a unsaturated bond and by which the 
ring B forms a 5- to 7-membered ring, and the other symbols 
axe as defined above. 



10 In this reaction, the compound of the formula [VI] is 

heated with a polyphosphoric acid, or Compound [VI 1 is 
converted to acid chloride with thionyl chloride, oxalyl 
chloride, phosphorous oxychloride, phosphorous 
pentachloride , etc., followed by subjecting the resulting 

15 acid chloride to usual Friedel- Crafts reaction and cyclizing 
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the saine to produce Compound [VII ] . Gompbund [VII] is - > i 
reacted with carbonate ester in the presence of a base to 
produce ke toes ter IVIH] . Compound [VIII] is subjected to 
reduction with catalytib hydrogenatioh or - sodium boron- 
5 hydride, etc. to produce Compound [IX]. Compound [IX J is 
sub jected to dehydration and ester hydrolysis by per se known 
method to produce unisaturated carboxylic acid [II-l]. 

Compound [III] can be produced by a known method (e.g . 
method described in JP-A-73476/1996, etc.) or the methodsv 
10 analogous thereto. For Example, Compound [III] can be * 
produced by a method described in the following Reaction 
Scheme II , a method described in the following Reference 
Examples or the methods analogous thereto. 

15 Reaction Scheme II 




The reduction of Compound [X] can be carried out per 
se known methods, for excunple, reduction with metal, 
reduction with metal hydride, reduction with metal hydride 

20 complex compound, reduction with diborane or substituted 
borane, catalytic hydrogenation, etc. That is, this 
reaction is carried out by treating Compound [X] with 
reduction agent . Examples of the reduction agent include 
metal such as reduced iron, zinc powder, etc. ; alkali metal 

25 boron hydride (e.g. sodium boron hydride, lithium boron 
hydride, etc.); metal hydride complex compound such as 
aluminum lithium hydride , etc . ; metal hydride such as sodium 
hydride etc.; organic tin compound ( triphenyltin hydride, 
etc . ) , metal complex compound and metal salt such as nickel 

30 compound, zinc compound etc.; catalytic reduction agent 
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using hydlrogeh and transit metal catalyst such.as palladium, 
plutlnum, rhodium, etc*; diborane; etc. Among others, as 
the reduction agent, catalytic reduction agent using 
hydrogen and transit metal catalyst such as palladium, 
5 plutlnum, rhodium, etc. ; reduced Iron, etc. are preferable. 
The reaction Is carried out In a solvent which doeis not affect 
the reaction. Examples of the solvent Include benzene, 
toluene, xylene, chloroform, carbon tetrachloride, 
dlchloroine thane , 1 , 2 -dlchlproethane , .1,1,2,2- 

10 tetrachloroethane , dlethylether, tetrahydrofuran, dloxane, 
methanol, ethanol, propanol, Isopropanol, 2-methoxyethanol, 
N,N-dimethylf ormamlde, acetic acid, or a suitable mixture 
of these solvents, etc. The solvent is appropriately 
selected depending on kind of the reduction agent . The 

15 reaction temperature is generally about -20'C to about 150*C , 
preferably about 0*C to about 100*C, and the reaction time 
I3: generally about 1 to about 24 hours. 

The resulting Compound [III] can be separated and 
purified with know separation and purification methods such 

20 as concentration, concentration under reduced pressure, 
epctraction, crystallization, was recrystalllzed with, 
solvent conversion, chromatography, etc. 

The compound of the formula (I" ) or a salt thereof of 
.the present invention has potent CCR5 antagonistic activity 

25 and therefore can be used for the treatment or prophylaxis 
of ..various infectious diseases of HIV, for example, AIDS 
in, human. The compound of the formula ( I ' ) or a salt thereof 
of the present invention is low toxic and safely used as 
CCR5 antagonist for the treatment or prophylaxis of AIDS 

30 and also for. the prevention of the progression of AIDS. 

The dose per day of the compound of the formula { I • ) 
or a salt thereof varies depending on the condition and body 
weight of a patient, administration route, etc. Typical 
daily dose per adult patient (body weight: SOKg) for oral 

35 administration is about 5-lOOOmg, preferably about 10-600mg, 
more preferably about 10-300mg, and in particular about 
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ISrlSOmg, as active ingredient [the compound of the formula 

(I.' ) or a salt theTO compound of the formula ) 

. or. a s^lt. thereof is. administered once or 2-3 times par, day. 

• ■ ■ ■ • * ■ • ' • . , . ' • 1- - 

5 When the compound of the formula (IV) or a salt thereof 

is used in combination with a reverse transcriptase 
inhibitor and/ or a protease inhibitor, the dose of the 
reyerse transcriptase inhibitor or the protease inhibitor 
ranges, for example /, from about .1/200-1/2 or more of usual 
10 dose to about 2-3 times or less of usual dose. In case that- 
two. or more drugs, are used in combination, each dose of the 
drugs, is appropriately adjusted if one drug affects 
metabolism of the other drug, while each dose of the drugs 
when they are used in combination is generally the same as 
15 the dose when they are used alone. 

Typical daily dose of the reverse transcriptase 
inhibitor and the protease inhibitor is as follows: 
zidovudine : lOOmg 

didanosine , : 125-200mg 
20 zalcitabine : 0.75mg 
lamivudine : 150mg 

stavudine : 30-40mg 

saquinavir : 600mg 

ritonavi . : 6pOmg 

25 indinavir : 800mg 

nelfinavir : 750mg 

In case of combination use of the compound of the 
formula (i' ) or a salt thereof with a reverse transcriptase 
inhibitor and/pr a protease inhibitor preferred embodiments 
30 are shown below. . . 

® A drug containing about 10- 300mg of the compound of the 
formula (I •) or a salt thereof and a drug containing about 
50-2b0mg of zidovudine to one adult patient (body weight: 
50Kg) are administered. Each of the drugs may be 
administered to the one cuid the same subject simultaneously 
or with time intervals of 12 hours or less. 
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© A drug containing about 10-30pmg of the compound of the 
formula ( I ' ) or a salt thereof and a drug containing about 
300-12b0mg of saquinavir to one adult patieiit (body weight: 
50Kg) are administered- Each of the drugs may be 
5 administered to the one and the same subject simultaneously 
or with time intervals of 12 hours or less. 

Best Mode for Carrying out the Invention 

The present invent ipn is hereinafter described in more 
10 detail by means of the following Test Example, Reference 

Example and Working Example, which are mere examples of the 

present invention and are not construed as limitative to 

the present invention. 

The following gene manipulation is carried out in 
15 accordance with methods described in textbook (Maniatis et 

al. , Molecular Cloning, Cold Spring Harbor Laboratory, 1989 ) 

or protocol attached to reagents. 

Test Example 

f 1 K Cloning of human CCR5 chemokine receptor 
20 Cloning of CCR5 gene was carried out by PCR (polymerase chain 
reaction) from human spleen cDNA. With using O.Sng of 
spleen cDNA (Toyobo, QUICK-Clone cDNA) as template, PCR was 
performed in DNA Thermal Cycler 480 (Per kin -Elmer) (reaction 
conditions: 30 cycles of 9 S'C fori minute, 60*C fori minute, 
25 and 75t: for 5 minutes ) by adding primer set , 5 • -CAGGATCCGATG 
GATTATCAAGTGTGAAGTCC||LAr3' ( 25pmol) and 5 * -TCTAGATCACAAGCC 
CACAGATATTTCCTGCTCC-3' (25pmol) , which were designed 
referring to nucleotide sequence of CCR5 gene reported by 
Samson et.ai- (Biochemistry, 35(11), 3362-3367 ( 1996) ) and 
30 by using TaKaRa EX Taq (Takara Shuzo) . The resultant PCR 
product was subjected to agarose gel electrophoresis to 
collect about l.Okb DNA fragment, which was subjected to 
Original TA Cloning Kit (Funakoshi) to carry out cloning 
of CGR5 gene. 

35 (2) Preparation of olasmid for expressi on of human CCR5 
The plasmid obtained in the above (1) was digdte ted with 
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restriction enzymes Xbal (Takara Shuzo) and BamHI (Takara 
Shuzo) and subjected to agarose gel electrophoresis to 
collect about, l^Okb DNA fragment. The DNA fragment was 
mixed with plasmid pcPNA3 • 1 ( Funakoshi ) for expression in 
5 . animal cells , said plasmid being digested with Xbal and BamHI , 
euid they were. ligated with DNA Ligation Kit Ver.2 (Takara 
Shuzo) . The resulting plasmiid was subjected to 
transformation of competent cell of E. coli JM109 (Takara 
Shuzo) to obtain plasmid. pCKR5 . 
10 (3) Introduction of plasmid for expression of human CCR5 

. into CHO-Kl cell and Expression of said plasmid In CHO- 

■ • " • • •• ■ 1. ■, . • _ 

Kl cell 

CHO-Kl cells were. grown in TSOml of tissue culture flask 
(Becton Dickinson) using Ham's F12 medium (Nihon 

15 Pharmaceutical) containing 10% fetal calf seriim (Life Tech 
Oriental) and took off with 0 . 5g/L trypsin- 0 . 2g/L EDTA (Life 
Tech Oriental) . The cells were washed with PBS (Life Tech 
Oriental)^ centrifuged (lOOOrpm, 5 minutes), and suspended 
in PBS. With using Gene Pulser (Bio-Rad Laboratories) , DNA 

20 was introduced into the cells under the conditions shown 
below* That is, to the cuvette of 0.4cm gap were added 8 
X 10* cells and 10 M g of plasmid pCKRS for expression of human 
CCR5, and electroporation was carried out under 0.25kV of 
voltage and 960 /XF of capacitance. The cells were 

25 transferred into Ham's F12 medium (Nihon Phairmaceutical) 
containing 10% fetal calf serum, and cultivated for 24 hours . 
The cells were again took off and centrifuged, and suspended 
in Ham's F 12 medium (Nihon Pharmaceutical) containing 10% 
fetal calf serum and 500/xg/ml of geneticin (Life Tech 

30 Oriental) • The suspension was diluted to give 10* cells/ml 
of the suspension, which was inoculated on 96 well plate 
(Becton Dickinson) to give geneticin resistant cells. The 
resulting geneticin resistant cells were cultivated in 96 
well plate (Becton Dickinson), and cells expressing CCR5 

35 were selected from the geneticin resistant cells. That is, 
in assay buffer (Ham's F12 medium containing 0.5% BSA and 
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20inM HEPES (Wako Pure Chemical, pH7.2) to which was added 
200pMof ["""l] -RANTES (Amersham) as ligand, binding reaction 
was carried out at room temperature for 40 minutes,: and the 
buffer was washed :with cooled PBS . To the buffer was ^dded 
5 50/xl/well of IM NaOH, and the mixture was stirred. 

Radioactivity was determined with r -counter to select 
CHO/CCR5 cells which specifically bind to the ligand.^ 
(4) Evaluation of Test Compounds based on CCR5 antagonistic 
activity 

10 The CHO/GCR5 were inoculated on 96 well microplate 

(5X10* cells /well) and cultivated for 24 hours. The medium 
was, removed by means of suction, and to each well, was added 
assay buff er containing Test Compound { I/XM) and then iOOpM 
of ["*I]-RANTES (Amersham) as ligand. Binding assay was 

15 carried out at room temperature for. 30 minutes, and assay 
buffer was removed by means pf suction. Each well was washed 
twice with cooled PBS, and 200 Ml of Microscint-20 (Pfitckard 
Instrument , Inc. ) was added to each well. Radio-activity 
was determined with Top-Count Micro Scintillation Counter 

20 (Packard Instrument, Inc.). 

According to the method described above, inhibition 
rate of Test Compound (whose number is referred to in the 
following Examples) to CCR5 binding. 

The. results are. shown in Table 1. 

25 Table I : . 



Compound Number Inhibition Rate (%) 

16 88 

92 100 

30 96 93 

97 94 

100 100 

128 .87 

180 99 

35 209 80 

248 99 
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249 96 

250 . 96 

Ref Ex 51 73 

5 (5) InhLlbltory effect on HIV-1 infection to MAGI-CCR5 cell 
The plasmid where i3 -galactosidase gene was ligated 
downstream of HIV-1 LTR was introduced into CD4 positive 
HeLa cell, to which human CCR5 was further introduced to 
obtain transfprinant MAGIrC^ By using said transformant 

10 MAGI -eCR5, degree of HIV-1 infection was calculated from 
jS '^rgalactosidase activity (blue color due to decomposition 
of 5-bromo-4^chloro-3-indolyl- /3 -D-galactopyranoside) . 
Specifically, MAGI-CCR5 cells were suspended in DMEM medium 
Qontaining 10% serum to prepare SXio"* cells/ml suspension. 

15 To each well of 96 well plate was inoculated 200 Ml of the 
suspension, and the cells were cultivated at 37*0 overnight . 
The medium was removed by means of suction , and to the residue 
was added 100 /il of the above medium containing 1.6 MM of 
Test Compound 96 or 0.064 MM of Test Compound 248 and 100 

20 M l of the above medium containing 300PFU of HIV-1 BA-L cells . 
The cells were cultivated at 37*C for 2 days. The medium 
was removed by means of suction. To the residue was added 
200 Ml of cell fixative (PBS containing 1% formaldehyde and 
0.2% glut ar aldehyde ) , and the mixture was allowed to stand 

25 at room temperature for 5 minutes and washed twice with PBS. 
To the mixture was added lOOMl of staining solution (PBS 
containing 4 MM potassium f errocyanide , 4 MM potassium 
f erricyanade ^ 2 MM MgCl2 and 0.4mg/ml X-gal) , and the 
mixture was allowed to stand at 37'C for 50 minutes and washed 

30 twice with PBS. The number of blue cells was counted by 
microscope and defined as the number of cells.inf ected with 
HIV-1. According to this method, inhibition rate on HIV-1 
infection was determined and found that Compounds 96 and 
248 respectively show 92% and 100% inhibition on HIV-1 

35 infection. 

(6) Inhibitory effect on HTV-1 infection to human PBMC 
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From normal person human peripheral blood mononuclear cells 
(PBMC) were separated, and the cells were stimulated with 
lOMg/ml of PHA (Phytohemaglutinin) and 20U/ml of 
interleukin-2 (XL- 2) for 3 days- The cells were suspended 
5 in RPMI-1640 medium containing 20% serum to prepare iXlo 
^ /ml suspension . To the suspension were infected HIV- 1 BA-L 
cells (20ng as an amount of p24 antigen), and viruses were 
absorbed at 37*0 for 2 hours. The cells were washed and 
suspended in RPMI-1640 medium containing 20% serum and IL-2 
10 20U/ml to prepare iXio^ /ml suspension. To the PBMC 

suspension was added the same amount of a solution which 
contains 2.0 MM of Test Compound 96 or 0.32 MM of Test 
Compound 248, and the cells were cultivated at 37t3 for 7 
days in carbon dioxide gas incubator. The amount of p24 
15 antigen in supernatant of the cultivated mediumi was 

.determined by enzyme- linked immunosorbent assay (ELISA) and 
defined as degree of HIV-1 infection. According to this 
method, inhibition rate on HIV-1 infection was determined 
and found that Compounds 96 and 248 respectively show 96% 
20 and 74% inhibition on HIV-1 infection. 

The pharmaceutical composition for antagonizing CCR5 
(e.g. a medicament for the treatment or prophylaxis of 
infectious disease of HIV, a medicament for the treatment 
or prophylaxis of AIDS, etc. ) comprising the compound of 
25 the formula (I " ) or a salt thereof of the present invention, 
as an active ingredient, can be prepared, for example, by 
the following prescriptions : 
1. Capsule 

(1) Compound obtained in Working Example 128 40mg 
30 (2) lactose 70mg 

(3) fine cirystalline cellulose 9mg 

(4) magnesiiim stearate 

1 capsule 120mg 
(1), (2) , (3) ana 1/2 of (4) are mixed and then granulated. 
35 To the granules is added the remainder of (4), and the whole 
is filled into a gelatin capsule. 
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2* Tablet 

(1) Compound obtained In Working Example 128 4bmg 

(2) lactose ; 58mg 

* ' • 

(3) corn starch IBmg 
5 (4) fine crystalline cellulose 3,5mg 

(5) magnesium stearate 0.5mg 
1 tablet 12pmg 

(1) , (2) . (3) , 2/3 of (4) and 1/2 of (5) are mixed and then 
granulated. To the granules are added the remainders of (4) 
lb emd (5) ^ followed by subjecting the mixture to compression 
molding. 
3. Injection 

A mixture of Compound obtained in Working Example 248 
(500mg), mannitol (lOOOmg) and polysorbate 80 (lOOmg) is 

15 dissolved in distilled water (10ml), and to the solution 
is added distilled water to make the whole volume 20ml. The 
solution is filtered under sterile conditions. Each 2ml of 
the solution is filled into a vial for injection under- 
sterile conditions. 

20 Working Example 

Reference Exemiple 1 

In THF (50ml) was dissolved 4-nitrobenzylchloride 
(5.00g)^ and piperidine (6.20g) was added to the mixture. 
The reaction mixture was stirred at room temperature for 

25 20 hours. To the mixture was added water (500ml), and the 

* • • * - _ ' 

mixture was extracted with ethyl acetate. The organic layer 
was washed with saturated sodium chloride solution, dried 
with anhydrous sodium sulfate and concentrated under reduced 
pressure. The residue was separated and purified with 

30 column chromatography (ethyl acetate /hexane= 1/2) to give 
l-(4-nitrobenzyl) piperidine (6.41g) as pale yellow oil. 
'H NMR( 200MHz, CDCla) 6: 1.38-1.70 (6H, m) , 2.30-2.45 (4H, 
m) , 3.55 (2H, s), 7.51 (2H, d, J=8.8Hz), 8.17 (2H, d, 
J=8.8Hz). 

35 Reference Example 2 ' 

In ethanoK 50ml) was dissolved l-(4-nitrobenzyl)- 
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piperidine ( 6 . 41g) / and 10% dried palladium on carbon 
( 0 . 33g } was added to the mixture . Under hydrogren atmosphere , 
the mixture was stirred at room temperature, under 
atmospheric pressure for 24 hours i The palladium was 
5 filtered off, and the f iltra.te was concentrated- The residue 
was recrystallized from hexane to give 1- (4 -amino - 
benzyl ) piperidine (l.Olg) as pale yellow crystals, 
mp 87-88^: 

Elemental Analysis for CwHwNi 
10 Calcd: C, 75.74; H, 9.53; N, 14.72. 
Found: C, 75.82; H, 9.58; N, 14.61. 

IR (KBr) cm': 3417, 2935, 1614, 1518, 1290, 1117, 1038, 991 
NMR (200MHz, CDCl,) (5 : 1.35-1.65 (6H, m) , 2.28-2.45 (4H, 
m), 3.37 (2H, s), 3.61 (2H, br s), 6.64 (2H, d, J«8.6Hz), 

15 7.09 (2H, d, J=8.6Hz). 
Reference Example 3 

In THF {3ml) was dissolved 7-cyclohexyl-3* 4-dihydro- 
naphthalene-2-carbpxylic acid (lOOmg) , and oxalyl chloride 
(41 Ml) and a drop of DMF were added to the mixture. The 

20 mixture was stirred at room temperature for 1 hour and 
concentrated under reduced pressure. The residue was 
dissolved in THF (3ml), and diethyl 4-aminobenzyl- 
phosphonate (99mg) and triethy lamina (60 Ml) were added to 
the mixture at room temperature . The reaction mixture was 

25 stirred at room temperature for 3 hours . To the mixture was 
added wate^ ( 100ml) , and the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated sodium 
chloride solution, dried with anhydrous sodium sulfate and 
concentrated under reduced pressure. The residue was; 

30 separated and purified with column chromatography (ethyl 
acetate /hexane= 3/1) to give 7-cyclohexyl-N- [ 4- 
( die thoxyphosphory 1 ) benzyl ] - 3 , 4 - dihydr onaphthalene - 2 - 
carboxamide (85mg) as colorless crystals . 
mp 169-170*C 

35 Elemental Analysis for Ca7H34N04P * 0 . 2H2O 
Calcd: C, 68.83; H. 7.32; N, 2.97. 
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Found: C, 68,83; H, 7.34; N, 3.00* 

IR (KBr) cm'\: 3301. 2927, 1670, 1591, 1522, 1317, 1227. 1136, 
1053, 1026, 96,6 

*■ * * * * ' ' ' , • - : ^ ■ ■ - 

'HNMR (2pbiffiz, CDCI,) 5 : 1.05-1.95 (16H, m) , 2.40-2.56 (IH, 
5 m), 2.60-2.73 (2H,m), 2.80-3.00 (2H, m), 4.00-4.22 (4H, 
m), 7.05-7.15 (3H, m), 7.31 (IH, s), 7.68-7,88 (5H, m) . 
Reference Excuaple 4 

In tlilonyl chloride (5.8ml) was dlssplyed 4-nitro- 
benzylphosphonic acid (1. 50g) , and a drop of DMF were added 

10 to the mixture. The mixture was ref luxed for 5 hours; and 
thipnyl chloride was evaporated under reduced pressure. 
The residue was dissolved in THF {15ml) , and to the mixture 
was dropped a solution of ethylamine (excess amount) and 
pyridine (1.2ml) in acetonitrile (2ml) at -78*C. The 

15 reaction mixture was stirred at room temperature for 24 hours . 
The precipitates was filtered off , and the filtrate was 
concentrated. The residue was separated and purified with 
column chromatography (ethyl acetate/methanol=5/l ) to give 
N,N' -diethyl-p-(4-nitrobenzyl)-phosphondiamide (1.88g) as 

20 colorless crystals . 
mp 102-103*C 

Elemental Analysis for CnHieNjCP 
Calcd: C, 48.71; H, 6.69; N, 15.49. 
Found: C, 48.51; H, 6.40; N, 15.37. 

25 IR (KBr) cm"': 3244, 2970, 1520, 1348, 1173, 1128, 966 

'H NMR (200MH2, DMSO-d*) 5: 0.99 (6H, t, J=7 . IHz ) , 2 . 65- 
2.85 (4H, m), 3.11 (2H, d, J=18.8Hz), 3.99-4.15 (2H, m) , 
7.52 (2H, dd, J=2.2, 8.6H2) , 8.15 (2H, d, J=8.6H2). 
Ref erence Excimple ^5 

30 In ethanol (20ml) was dissolved N,N' -diethyl-p- ( 4- 

nitrobenzyl)phosphondieunide (1.71g), and 10% dried 
palladium on carbon (0.09g) was added to the solution. 
Under hydrogen atmosphere, the mixture was stirred at room 
temperature^ under atmospheric pressure for 72 hours . The 

35 palladium was filtered off, and the filtrate was 
concentrated. The residue was recrystallized from 
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diisopropylether to give p-rX 4 -aininobenzyl) -N,N ' -diethyl- 
plxosphondiamide (1.28g) as colorless cirystals. 
mp 109-lllt: 

Elemental Analysis for diHipNjOP • 0 , IHtO . 
5 Calcd: C, 54.35; H, 8.46; N, 17.29. 
FoiUld: C, 54.39; H, 8.42; N, 17.00. 

IR (KBr) cm*': 3205, 2968, 1518, 1408, 1182, 1122, 1074, 829, 

■ 

785 

'H NMR (200MHz, CDCl,) 6z 1.10 (6H, t, J«7.1Hz), 1.95-2.10 
10 (2H, m), 2.80-3.03 (6H, m) , 3,30-3,90 (2H, br), 6.64 (2H, 

d, J=8.4Hz) , 7.07 (2H, d, J=8.4Hz). 

Reference Example 6 . 

In xylene (450ml) was dissolved 7 -methoxy-l-tetralone 

(50.0g) under argoii atmosphere. To the mixture was added 
15 aluminum chloride ( 75 . 7g) , and the mixture was ref luxed for 

4 . 5 hours . The mixture was cooled to room temperature . To 

the mixture was added 3N hydrochloric acid (500ml) , and the 

mixture was extracted with ethyl acetate. The organic layer 

was separated and concentrated under reduced pressure. The 
20 residue was separated and purified with column 

chromatography (ethyl acetate) to give 7 -hydroxy- 1- 

tetralone (36.4g) as dark green crystals. 

mp 162-163*C 

'H NMR (200MHz, CDCla) (5 : 2.02-2.20 { 2H , m) , 2.65 (2h/ t, 
25 J=6.6Hz), 2.90 (2H, t, J=6.0Hz), 6.00-6.20 (IH, br) , 7.04 

(IH, dd, J=2.8, S.4Hz), 7-16 (IH, d, J«8.4Hz), 7.61 (IH, 

d, J=2.8Hz) . 

Reference Exsunple 7 

In dichlorome thane (500ml) were dissolved 7- 
30 hydroxy- 1-tetralone (15. Og) and triethylamine (38.9ml) 

under argon atmosphere , and to the mixture was added dropwise . 

trifluoromethanesulfonic acid anhydride (15.6ml) at 0*C . 
The reaction mixture was stirred for 2 hours at 0*C , and 

to the mixture was added water (SQOml). The organic layer 
35 was separated, washed with saturated sodium chloride 

solution, dried with anhydrous sodium sulfate and 
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concentrated under reduced pressure. The residue was 
separated ^d purified with column chromatography (ethyl 
acetate/hexane=l/7) to give 7- ( trif lupromethanesulf oxy) - 

.,,--1 ' .-. ' v 

l-tetraloiie (23.3g) as pale brown oil. 
5 X?*n)lR (200MH2.^^^OT <5 : 2.10-2.25 (2H, m). 2.69 (2H, t. 

Jr=6.6Hz), 3.00 (2H, t , J=;6 . OHz) , 7.37 (2H, s). 7.91 (IH, 

Reference Example 8 

A miscture of 7-(trifluoromethanesulfoxy) -1-tetraldne 
10 ( 23 . 3g) , phenyl borate ( 11 . 8g) , potassium carbonate ( 21 • 9g) , 
toluene (spoml) , ethanol ( 50ml) and water ( 50ml) was stirred 
for 30 minutes at room temperature under argon atmosphere, 
and to the mixture was added 

tetrakis ( triphenylphosphine ) palladium ( 3 « 66g ) . The 
15 mixture was ref luxed for 20 hours and then cooled to room 
temperature. The organic layer was separated, washed with 
sattirated sodium chloride solution, dried with anhydrous 
sfodium sulfate, and concentrated under reduced pressure. 
The residue was separated and purified with column 
20 chromatography (ethyl acetate/toluene/hexane»l/5/5 ) to 
give 7 - phenyl- 1-tetr alone ( 15 . Ig ) as pale brown oil . 
'H NMR (200MHz, CDCI3) 6i 2.10-2.25 (2H, m), 2 , 65-2 . 75 ( 2H , 
m)y 2.96-3.05 (2H, m), 7.31-7.50 (4H, m) , 7.57-7.67 (2H, 
in), 7.73 (IH, dd, J=2.2, 8.0Hz), 8.30 (IH, d, J=2.2Hz). 
25 Reference Example 9 

A mixture of sodium methoxide (18-3g), dimethyl 
carbonate (107ml) and 7 -phenyl- 1-tetralone (15.1g) was 
ref luxed for 30 minutes. The reaction mixture was cooled 
to 0t3 . To the mixture was gradually added 3N hydrochloric 
30 acid (200ml), and the mixture was extracted with ethyl 

acetate . The organic layer was washed with saturated sodiiim 
chloride solution, dried with anhydrous sodium sulfate and 
concentrated under reduced pressure to give a brown solid. 
The solid was dissolved in dichloromethane (100ml) , and to 
35 the mixture was added sodium boron hydride (1.60g) at 0*C 
To the mixture was added dropwise methanol (lOml) for 30 
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minutes/ and the reaction mixture was stirred for 4 houris 
at 0*C. To the mixture was added water (500ml}, and the 
mixture was extracted with ethyl acetate . The organic layer 
was washed with saturated sodium chloride solution, dried 
5 with anhydrous sodium sulfate and concentrated under reduced 
pressure . The residue was dissolved in methanol ( 45ml) • To 
the mixture was added 2N sodium hydroxide (50ml) , and the 
mixture was ref luxed for 2 hours . The reaction mixture was 
cooled to room temperature, acidified with concentrated 

10 hydro -chloric acid and extracted with ethyl acetate. The 
organic layer was washed with saturated sodium chloride 
solution, dried with anhydrous sodltim sulfate and 
concentrated under reduced pressure. The residue was 
dissolved in Dlglyme (1,1' -oxybls [ 2 -^methoxy ethane ] ) ( 50ml ) , 

15 and to the mixture was added concentrated hydrochloric acid 
(10ml). The mixture was stirred for 2 hours at 100*C, and 
to the mixture was added water (500ml). The mixture was 
extracted with ethyl acetate, and the organic layer was 
washed with saturated sodium chloride solution and 

20 concentrated under reduced pressure. The residue was 
dissolved in IN sodium hydroxide (200ml), washed with 
diethylether , acidified by adding concentrated 
hydrochloric acid to the aqueous layer and extracted with 
ethyl acetate . The organic layer was washed with saturated 

25 sodium chloride solution, dried with anhydrous sodium 
sulfate and concentrated under reduced pressure . The 
residue was recrystalllzed from ethanol-water to give 
7 -phenyl- 3 , 4-dlhydronaphthalene-2-carboxyllc acid { 7 . 47g) 
as brown crystals. 

30 mp 204-208*C 

*H NMR (200MHz, CDCl,) 6z 2 . 61-2 . 73 ( 2H, m) , 2 . 88-3 . 00 (2H, 
m) , 7.23-7.60 (8H, m) , 7.74 (IH, s). 
Reference Example 10 

In THF {250ml) was dissolved 4-nitrobenzylbromlde 
35 (25.0g), and to the mixture was added morpholine (25.2ml) 
at 0*C. The reaction mixture was stirred for 15 hours at 
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room temperature. To the mixture was added water (500ml) , 
and the mixture was extracted with ethyl acetate. The' 
organic layer was washed with saturated sodium chloride 
solution, dried with anhydrous sodium sulfate and 
5 concentrated under reduced pressure. The residue was 

separated and purified with coliinn chromatography (ethyl 
acetate) to glye 4-(4-nltrobenzyl)morphollne (25.5g) as 
pale yellow crystals. A portion of the crystals was 
recrystalllzed f rom diisopropylether to give pale yellow 
10 crY3tals which were used for various analyses, mp 79-iBOX^ 
Elemental Analysis for CUH14N263 
Caicd: C, 59.45; H, 6.35; N, 12.60. 
Found: C, 59.68; H, 6.25; N, 12.75. 

IR (KBr) cm'S 3350, 1518, 1344, 1111, 1009, 864, 744 
15 'H iNMR {200MH2, CDC13) 6z 2.37-2.55 (4H, m) , 3.59 (2H, s), 
3.65-3.80 (4H, m), 7.53 (2H, d, J=8.4H2), 8.18 (2H, d, 
J=8.4Hz). 

Reference Example 11 

In ethanol (300ml) was dissolved 4- ( 4-nitroben2yl) - 

20 ihorphollne (25.8g) , and to the mixture was added dried 10% 
palladium on carbon (Pd-C) (1. OOg). Under hydrogen 
atmosphere, the mixture was stirred at room temperature 
under atmospheric pressure for 20 hours. The palladium was 
filtered off, and the filtrate was concentrated. The 

25 residue was separated and purified with column 

chromatography (ethyl acetate) to give 4- (4-aminobenzyl) - 
morphollne ( 430mg) as pale yellow crystals, 
mp 98-99*C 

Elemental Analysis for CiiHi6N20 
30 Calcd:C, 68.72; H, 8.39; N, 14.57. 
Found: C, 68.57; H, 8.25; N, 14.59. 

IR (KBr) cm': 3350, 2804, 1635, 1516, 1282, 1111, 1005, 860 
'H NMR (2Q0MHZ, CDCI3) (5 : 2.32-2.52 (4H, m) , 3.39 (2H, s) , 
3. 45-3.80 (6H, m), 6.64 (2H, d, J=8.2Hz), 7.09 (2H, d, 
35 J«8.2Hz) . 

Reference Example 12 
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In THF (250inl) was dissolved 4-nitroben2yl bromide 
(25.0g}, and to the mixture was added pyrrolidine (24.1ml) 
at o'C • The reaction mixture was stirred at room temperature 
for 60 hours. To the mixture was added water (SOOml), and 
5 the mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated sodium chloride solution « 
dried with anhydrous sodium sulfate, and concentrated under 
reduced pressure. The residue was separated and purified 
with column chromatography (ethyl acetate) to give 1- 
10 ( 4 -nitrobenzyl) pyrrolidine (23. 5g) as orange oil. 

'H NMR (200MHz, CDCla) 6: 1.75-1.85 (4H, m) , 2.43-2.58 (4H, 
m), 3.71 (2H, s), 7.51 (2H, d, J=8.6Hz), 8.18 (2H, d, 
J=8 .6Hz) . 

Reference Example 13 

15 In ethanol (IbOml) was dissolved 1- ( 4-nitrobenzyi) - 

pyrrolidine (23.5g) , and to the mixture was added dried 10% 
palladium on carbon (l.OOg). Under hydrogen atmosphere, 
the mixture was stirred at room temperature under 
atmospheric pressure for 20 hours . The palladium was 

20 filtered off, and the filtrate was concentrated. The 
residue was separated and purified with column 
chromatography (ethyl acetate/ trie thylamine =10/1) to give 
1- ( 4-amlnobenzyl) pyrrolidine (8.54g) as orange oil. 
'H NMR (200MHz, CDCI3) <5 : 1.60-1.90 (4H, m) , 2.35-2.55 (4H, 

25 m), 3.45-3.70 (4H, m) , 6.64 (2H, d, J=8.4Hz), 7.11 (2H, d, 
J=8. 4Hz) . 

Reference Example 14 

In THF (250ml) was dissolved 4-nltrobenzyl bromide 

(25.0g), and to the mixture was added 50% dime thylamine 
30 solution (29ral) at 0t3, The reaction mixture was stirred. 

at room temperature for 60 hours. To the mixture was added 

water (500ml), and the mixture was extracted with ethyl 

acetate . The organic layer was washed with saturated sodium . 

chloride solution, dried with anhydrous sodium sulfate , and 
35 concentrated under reduced pressure. The residue was 

separated and purified with column chromatography (ethyl 
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acetate) to give dimethyl - 4 -nltrobenzylamlne (20.7g) as 
orainge oil . 

'H NMR (200MHz, CDClj) (5 : 2.26 (6H, s), 3.52 (2H, s). 7.50 
(2H, J=8.8Hz), 8.i9 (2H, d, J=8.8Hz). 

5 Reference Example 15 

■ ■ " • ' . " • ' " • '. ' ' , * 

In ethanol (100ml) was dissolved dlmethyl-4-nltro- 
benzylamlne ( 20.7g) , and to the mixture was added dried 10% 
palladliam on carbon (l.OOg) . Under hydrogen atmosphere, 
the mixture was stirred at room temperature under 
lb atmospheric pressure for 20 hours. The palladium was 

filtered off, and the filtrate was conce^ntrated . The 

• . ■ " • ■. ' ■ ' , . " - ■ ....... 

residue was separated and purified with column' 
chromatography (ethyl acetate) to give 4-amlnobenzyl- 
dlmethylamlne (8.75g) as pale yellow oil. 
15 'H NMR (200MHz, CDCI3) 6z 2.21 (6H, s), 3.31 (2H, s), 

3.53-3.70 (2H, br) , 6.65 (2H, d, J=8.4Hz), 7.08 (2H, d, 
J=8.4Hz). 

Reference Example 16 

In THF (250ml) was dissolved 3-nltr9benzyl chloride 

20 (25.0g), and to the mixture was added plperldlne (36ml). 
The reaction mixture was stirred at room temperature for 
20 hours. To the mixture was added water (500ml), and the 
mixture was extracted with ethyl acetate . The organic layer 
was washed with saturated sodium chloride solution, dried 

25 with anhydrous sodium sulfate, and concentrated under 

reduced pressure. The residue was separated and purified 
with column chromatography (ethyl acetate) to give 1- 
(3-nitrobenzyl)plpieridlne (32.2g) as pale yellow oll- 
'H NMR (200MHz, CDCI3) 6: 1.40-1.66 (6H, m) , 2.33-2.44 (4H, 

30 m), 3.54 (2H, s ) , 7 . 47 ( IH, t , J=8.0Hz), 7.67 (IH, d, J=8.0Hz), 

8,10 (IH, d, J=8.0Hz), 8.20 (IH, s). 

Reference Example 17 

In ethanol (lOdml) was dissolved 1- ( 3-nitrpbeh2yl) - 

, . • ■ . * * 

plperldlne (32.2g), and to the mixture was added dried 10% 

35 palladium on carbon (1.61g). Under hydrogen atmosphere, 

the mixture was stirred at room temperature under 
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atmospheric pressure for 24 hours* The palladium was\ 
filtered off, and the filtrate was concentrated. The 
residue was. recrystalllzed from dllsopropylether-hexane to 
give. l-(3-arainpben2yl)plperldlne (15.8g) as colorless 

mp 109-llot; 

Elemental Analysis for CijHxaNa 

Calcd: C, 75.74; H, 9.53; N, 14.72. 

- . . ..... 

Found: C, 75,81; 9.13; N, 14.87. 

10 IR (KBr) cm ': 3398, 3184, 2948, 1643, 1606, 1454, 1302, 1101, 
995, 795, 775, 698 

'H NMR (200MHz, CDClj) d: 1.35-1.65 (6H, m) , 2.25-2.45 (4H, 
m) , 3.38 (2H, s) , 3.50-3.75 (2H, br) , 6.57 (IH, br d, J=7.9Hz) , 
6.65-6.75 (2H, m) , 7.08 (IH, t, J=7.9Hz). 

15 Reference Example 18 

In DMF (100ml) was dissolved 4- ( 2-bromoe thy 1) nitro- 
benzene (25.0g), and to the solution were added piperidlne 
(12.9ml) and potassium carbonate (18.0g) . The mixture was 
stirred at 70*C for 15 hours, and to the mixture was added 

20 water (900ml) , and then the mixture was extracted with ethyl 
acetate . The organic layer was washed with saturated sodium 
chloride solution, dried with anhydrous sodium sulfate, and 
concentrated under reduced pressure. The residue was 
separated and purified with column chromatography (ethyl 

25 acetate) to give l-[ 2- (4/-nitro-phenyl) ethyl] piperidlne 
(24.8g) as orange oil. 

*H NMR (200MHz, CDCla) <5 : 1.39-1.75 (6H, m) , 2 . 35-2 . 65 ( 6H, 
m) , 2.85-3.00 (2H, ih) , 7.36 (2H, d, J=8.8Hz), 8.14 (2H, 
d, J=8.8Hz). 

30 Reference Example 19 

In ethanol (100ml) was dissolved 1- [ 2- { 4-nitro- 
phenyl) ethyl] piperidlne {24.8g), and to the mixture was 
added dried 10% palladium on carbon ( 1 . 24g) . Under hydrogen 
atmosphere, the mixture was stirred at room temperature 

35 under atmospheric pressure for 86 hours . The palladium was 
filtered off, and the filtrate was concentrated to give 
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l-I2-(4-amlnophenyl)ethyll-piperid^^ (21. 7g) as pale 
brown oii^ , . 

'H (200MHz^ CDCly) (5 : 1.40-1.80 (6H, m), 2.35-2.60 (6H, 

m) / 2.60-2..80 (2H/ m 3.40-3.70 (2H, br). 6.62 (2H, d, 
5 J=8.4Hz), 7,00. (2H, d, J=8.4Hz). 
Reference Example 20 

In methanol (35ml) was dissolved 7-phenyl-3, 4- 
dltlydro-naphthalene-2-c^a:boxyllG acid (1.50g), and to the 
mixture was added concentrated sulfuric acid ( 0 . 1ml ) , and 

10 then the mixture was refluxed for 9 hours. The reaction 
mixture was copied to room temperature, and ta. the mixture 
was added 5% sodium hydrogen carbonate solution, and then 
the mixture:, was extracted with ethyl acetate . The organic 
layer was washed with saturated sodium chloride solution, 

15 dried with anhydrous sodiiun sulfate, and concentrated under 
reduced pressure. The residue was dissolved in ethyl 
acetate (100ml), and to the mixture was added activated 
manganese d.ioxide (9g). The mixture was refluxed for 48 
hours and then cooled to room temperature. The manganese 

20 dioxide was filtered of f , and the filtrate was concentrated. 
The residue was dissolved in methanol (15ml), and to the 
mixture was added IN sodium hydroxide (10ml) . The mixture 
was refluxed for 4 hours and then cooled to room temperature , 
The mixture was acidified with dilute hydrochloric acid, 

25 and extracted with ethyl acetate. The organic layer was 
washed with saturated sodium chloride solution, dried with 
anhydrous sodium sulfate, and concentrated under reduced 
pressure. The residue was recrystallized from ethyl 
ace^tate-diisopropylether to give 7-phenylnaphthalene-2- 

30 caurboxyiic acid (783mg) as colorless crystals . 
mp 244-245t: 

Elemental Analysis for C17H12O2 
Calcd: C, 82.24; H, 4.87. 
Found: C, 82.10; H, 4.85. 
35 IR (KBr) cm'*; 3053, 1701, 1684, 1429, 1302, 860, 756, 696 
'H NMR (200MHz, CDCli) 6 : 7.37-7.57 <3H, m) , 7.70-7.77 (2H, 
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m), 7.86-8.02 (3H, m) , 8.10-8.20 (2H, m) , 8.77 (IH, s). 
Reference Example 21 

* • 

To a solution of 4-nitroben2ylalcohol (4. 59g); in 
methanol (300ml) was added copper . chloride ( I ) (17.89) at 
5 room temperature, and then was gradually added potassium 
boron hydride (ll.Sg) for 40 minutes. The reaction mixture 
was stirred at room temperature for 2 hours and concentrated 
under reduced pressure. To the residue was added water, and 
the mixture was .extracted with ethyl acetate. The organic 

10 layer was dried with anhydrous sodium sulfate, and 

concentrated under reduced pressure. The residue was 
separated and purified with column chromatography (ethyl 
acetate/hexane=3/l} . to give 4-aminoben2ylalcohpl ( 1 . 31g) 
as pale yellow crystals - 

15 mp 53-55X3 

Elemental Analysis, for C7H9NO 
Calcd: C, 68.27; H, 7.37; N, 11.37. 
Found: C, 68.43; H, 7.43; N, 11.49. 

IR (KBr) cm": 3375, 3219, 1614, 1514, 1470, 1259, 1041, 854, 

20 827, 748, 509 

'H NMR (200MHz, CDCla) 61 3.50-3.85 (2H, br ) , 4.56 (2H, s), 
6.68 (2H, d, J=8.4Hz), 7.17 (2H, d, J=8.4Hz). 
Reference Example 22 

In THF (10ml) was dissolved 7 -phenyl -3,4- dihydro- 

25 naphthalene - 2 -carboxylic acid (500mg), and to the solution 
were added oxalyl chloride (262 //.I) and a drop of DMF. The 
mixture was stirred at room temperature for 1 hour and 
concentrated under reduced pressure. The residue ^^s ; 
dissolved in DMF ( 5ml) , and to the mixture was dropwise added 

30 a solution of 4-aminobenzylalcohol (246mg) in pyridine 

(10ml) at 0*C The reaction mixture was stirred at 0*C for 
3 hours. To the mixture was added water (500ml), and then 
the mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated sodium chloride solution, 

35 dried with anhydrous sodium sulfate, and concentrated under 
reduced pressure. The residue was recrystallized from 
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ethyl acetater- acetone to give N- [ 4 - ( hydroxymethyl ) phenyl ] - 
7-phenyl-3,4-dihydronaphthalene-2-ccu:boxamid^^ (486mg) as 
pale brown crystals. 
tap 207-210'C 
5 Elemental Analysis f or C24HaiN02 • 0^ ^HzO. 
Calcd: C, 79,10; H, 6.08; N, 3.84. 
Found: G, 79.35; H/ 5.97; N, 3.86. 

IR (KBr) cm"': 3332, 1651, . 1618, 1597, 1527, 1412, 13JL7, 831, 
764, 700 ' 

10 ^HNMR (20PMHZ, DMSOr-d*) 6 ; 2.50rr2.66 (2H, m) , 2.80-2.95 (2H, 
m), 4.46 (2H, s), 7 . 23-7 . 72 ( 13H, m) , 9.91 (IH, s ) . 
Reference Example 23 , 

Under argon atmosphere , a mixture of 7- { trif luoro- 
raethanesulf oxy) -1-tetralone (^.02g), 4-methylphenyl 

15 borate (5.00g), potassium carbonate (8«46g}, toluene 

(300ml.) , ethanol (30ml) and water (30ml) was stirred at room 
temperature for 30 minutes, and to the mixture was added 
tetrakis ( triphenylphosphine ) palladium (l-06g) , The 
mixture was ref luxed for 14 hours . The reaction mixture was 

20 cooled to room temperature. The organic layer was sepeurated, 
dried with anhydrous sodium sulfate, and concentrated under 
reduced, pressure. The residue was separated and purified 
with column chromatography (ethyl acetate/tpluene=l/10 ) to 
give 7-(4-methyiphenyl)-l-tetralone (5.23g) as colorless 

25 crystals, 
mp 86-87*C 

Elemental Analysis for GitHisO 
Galcd: G, 86.41; H, 6.82. 
Found: G, 86.30; H, 6.69. 
30 IR (KBr) cm': 2947, 1682, 1606, 1489, 1435, 1323, 1223, 1178, 
810 

'H NMR (200MHz, GDGI3) 5 : 2 . 10-2 . 24 ( 2H, m) , 2.39 (3H, s), 
2.69 (2H, t, J==6.6Hz), 3.00 (2H, t, J=6.0Hz), 7.21-7.35 (3H, 
m) , 7.52 (2H, d, J«8.4Hz) , 7.71 (IH, dd. J=2.2, 8.2Hz) ,8.27 
35 (IH, d, J«2.2Hz) . 

Reference Example 24 
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Under argon atmosphere, a mixture of 7- ( trif luoro- 
methanesulfoxy ) -1-tetralone ( 17 . 5g) , 4-f luorophenyl 
borate (10. Og)/ potassium carbonate ( 16 . 6g) / toluene 
(500ml) , ethanol (50ml) and water (50ml) was stirred at room 
5 temperature for 30 minutes, and to the mixture was added 
tetreUcls(trlphehylphosphlne) palladium (2.08g). The 
mixture was ref luxed for 14 hours. The reaction mixture was 
cooled to room temperature. The organic layer was separated, 
dried with anhydrous sodium sulfate, and concentrated under 
10 reduced pressure. The residue was separated and purified 
with column chromatography (ethyl acetate/ toluene=l/ 10) to 
give 7-(4-f luorophenyl) -l--tetralone ( 13 . 8g) as brown oil. 
'H NMR (200MH2, CDCl,) 6t 2.10-2.24 (2H, m), 2.70 (2H, t, 
J=6.6Hz), 3.01 (2H, t, J=6.0Hz), 7.07-7.19 (2H, m), 7.30 
15 (IH, d, J=7.6Hz), 7.53-7.62 (2H, m),7.67 (IH, dd, J=2.2, 
8.2Hz), 8.23 (IH, d, J=2.2Hz). 
Reference Example 25 

A mixture of sodltim methoxlde (5.63g), dimethyl 
carbonate (33ml) and 7- ( 4-methylphenyl) -1-tetralone 
20 (4.93g) was ref luxed for 30 minutes. The reaction mixture 
was cooled to 0*C , and to the mixture was gradually added 
3N hydrochloric acid ( 80ml ) . The mixture was extracted with 
ethyl acetate. The organic layer was washed with saturated 
sodltim chloride solution, dried with anhydrous sodium 
25 sulfate, and concentrated under reduced pressure. The 

residue was dissolved In THF (30ml) , and to the mixture was 
added sodium boron hydride (494mg) at O^C and then was 
dropwlse added methanol (3ml) for 30 minutes. The reaction 
mixture was stirred at O'C for 4 hours, and to the mixture 
30 was added water (500ml). The mixture was extracted with 
ethyl acetate . The organic layer was washed with saturated 
sodium chloride solution, dried with anhydrous sodliim 
sulfate, and concentrated under reduced {pressure. The 
residue was dissolved in methanol (20ml) , and to the mixture 
35 was added IN sodium hydroxide (20ml). The mixture was 

ref luxed for 4 hours, cooled, acidified with concentratied 
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hydrochloric acid, and extracted with ethyl acetate. The 
organic layer was washed with isaturated sodium chloride 
splution/ dried with anhydrous sodium sulfate, and 
concentrated under reduced pressure. The residue was/ 
5 dissolved in Diglyrae (20ml), and to the mixture was added 
concentrated hydrochloric acid (4mi). The mixture was 
stirred at lOO^C for 2 hours, and to the mixture was added 
water (500ml) - The mixture was extracted with ethyl acetate/ 
The organic layer was washed with saturated sodium chlbride 

10 solution, and cohcentratiid under reduced pressure. The 
residue was dissolved in 6.5N sodium hydroxide (400ml) ; and 
the mixture was washed with diethylethiar . The aqueous layer 
was separated and acidified with concentrated hydrochloric 
acid. The mixture was extracted with ethyl acetate. The 

15 organic layer was washed with saturated sodium chloride 
solution, dried with anhydrous sodium sulfate, and 
concentrated under reduced pressure. The residue was 
recryst alii zed from ethyl acetate -diisopropylether to give 
7 - { 4 -me thy 1 - phenyl ) - 3 , 4 - dihydronaphthalene - 2 - carboxylic 

20 acid (1.96g) as pale brown crystals, 
mp 230-231*C 

Elemental Analysis for daHisOz 
Calcd: C, 81-79; H, 6.10. 
Found: C, 81.62; H, 6.11. 
25 IR (KBr) cm': 3023, 2908, 1697, 1682, 1626, 1431, 1300, 928, 
810 

'H NMR (200MHz, CDCla) 6: 2.40 {3H, s) , 2.61-2.71 (2H, m), 
2.89-2.98 (2H, m) , 7.22-7.28 (3H, m) , 7.45-7.51 (4H, m), 
7.73 (IH, s) . 

30 Reference Exeunple 26 

A mixture of sodium methoxide (15.5g), dimethyl 
carbonate (91ml) and 7-(4-f luorpphenyl) -1-tetralohe 
(13.8g) was refluxed for 30 minutes. The reaction mixture 
was cooled to oX^ , and to the mixture was gradually added 

35 3N hydrochloric acid ( 200ml) . The mixture was extracted with 
ethyl acetate . The organic layer was washed with saturated 
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sodium chloride solution, dried with anhydrous spdlvun 
sulfate, and concentrated under reduced pressure. The 
residue was dissolved In THF (90ml) ; and to the mixture was 
added sodium boron hydride (1.36g) at O/C and then was 
5 dropwise added methanol (9ml) for 30 minutes. The reaction 
mixture was stirred at 0*C for 4 hours, and to the mixture 
was added water ( 500ml) • The mixture was extracted with 
ethyl acetate . The organic layer was washed with saturated 
sodium chloride solution, an€L concentrated under reduced 

10 pressure. The residue was dissolved in methanol (80ml) , and 
to the mixture was added IN sodium hydroxide (100ml). The 
mixture was refluxed; for 4 hours and cooled to room 
temperature. The mixture was acidified with concentrated 
hydrochloric acid and extracted with ethyl acetate. The 

15 organic layer was washed with saturated sodium chloride 
solution, dried with anhydrous sodium sulfate, and 
concentrated under reduced pressure . The residue was 
dissolved in Dlglyme (50ml), and to the mixture was added 
concentrated hydrochloric acid (10ml). The mixture was 

20 stirred at lOO^C for 2 hours, and to the mixture was added 
water ( 500ml ) . The mixture was extracted with ethyl acetate « 
The organic layer was washed with saturated sodium chloride 
solution, and concentrated under reduced pressure. The 
residue was dissolved in 0.5N sodium hydroxide (400ml) , and 

25 the mixture was washed with dlethylether . The aqueous layer 
was separated, . acidified with concentrated hydrochloric 
acid and extracted with ethyl acetate ^ The orgeuilc layer 
was washed with saturated sodium chloride solution, dried 
with anhydrous sodium sulfate, and concentrated under 

30 reduced pressure. The residue was recrystallized from ethyl 
acetate -dllsopropy lather to give 7-(4-f luorophenyl) - 
3,4-dlhydronaphthalene*-2-caucboxylic acid (6.01g) as pale 
-brown crystals . 
mp 213-214t: - 

35 Elemental Analysis for CnHiaOaF 
Calcd: C, 76 . 11 ; H, 4 . 88 . 
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Found: G> 76.02; H, 4^97. 

IR (KBr) cm': 2953, 1695, 1518, 1431, 1300, 1281, 1246, 930, 

'H NMRV( 200MHz V CDClj) 6z 2.61-2.72 {2H, m), 2.90-2.99 (2H, 
5 m), 7,08-7.19 (2H, m), 7.23-7.29 (IH, m) , 7.41-7.58 (4H, 
m) , 7.72 (IH, s) . 
Ref erehcis Example 27 

To a mixture of N-[4-(hydroxymethyl^phe|nyl]-7- 
plienyl- 3 , 4-dliiydronaphthalene-2-carboxainlde ( 566mg ) , 

10 lithium chloride (13 5rag), trie thy lami and 

dlchloromie thane ( 50ml) was added methane sulfonyl chloride 
(172 Ml), and. the mixture was stirred at room temperature 
for 2 hours .To the reaction mixture was added dilute 
hydrochloric acid. The organic layer was separated, washed 

15 with saturated sodium chloride solution, dried with 

anhydrous sodium sulfate, and concentrated under reduced 
pressure. The residue was recrystallized from ethyl 
acetate ^hexane to give N- [ 4 - ( chlorome thyl ) phenyl 1 - 7 - 
phenyl-3 , 4-dihydronaphthalene-2-carboxamide ( 494mg) as 

20 colorless crystals, 
mp 176-177t: 

Elemental Analysis for C24H20NOCI 
Calcd: C, 77.10; H, 5.39; N, 3.75. 
Found: C, 76.95; H, 5.47; N, 3.82. 
25 IR (KBr) cm'S 3327, 1649, 1618, 1527, 1412, 1317, 831, 764, 
700 

'HNMR (200MHz, DMSO-d*) 5 : 2.55-2.68 (2H, m) , 2.85-2.95 (2H, 
m), 4.74 (2H, s), 7,30-7.80 (13H, m), 10.05 (IH, s). 
Reference Example 28 

30 A mlkture of 4-nitrobenzylalcohol( 10 . Og) , tert- 

butyl-dimethylsllyl chloride (11.8g), imidazole (11. 2g) 
and DMF (50ml) was stirred at room temperature for 1.5 hours. 
To the mixture was added water (500ml) , and the mixture was 
extracted with ethyl acetate. The organic layer was washed 

35 with saturated sodium chloride solution, dried with 

anhydrous sodium sulfate, and concentrated under reduced 
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pressure. The residue was separated and purified wltli 
column chromatography (ethyl acetate/hexane=? 1/7) to give 
tert-butyldlmethyi-4-nltrobenzyloxysilane (17. 5g) as pale 
yellow 'oil. • ■ 

5 'H NMR (200MHz, CDCl,) 6 : 0.13 (6H, s) , 0.96 (9H/ s) , 4.83 
(2H, s), 7,48 (2H, d, J=:8 . 6Hz ) , 8 . 20 (2H, d, J==8.6Hz). 
Reference Example 29 

In ethanol (80ml) was dissolved tert -butyldimethyl- 
4-nitrobenzyloxysilane ( 16 . 5g ) , and to the mixture was added 

10 dried 5% palladium on ceucbon (d.83g). Under hydrogen 

atmosphere, the mixture was stirred at room temperature 
under atmospheric pressure for 7 . 5 hours . The palladium was 
filtered off, and the filtrate was concentrated. The 
residue was separated and purified with column 

15 chromatography (ethyl acetate/hexane=l/4 ) to give 4- 
euninobenzyloxy-tert-butyldimethylsilane (13.8g) as 
colorless oil. 

IR (neat) cmS 3359, 2954, 2856, 1626, 1518, 1471, 1375, 
1257, 1072, 837, 777 

20 'H NMR (200MHz, CDCI3) 61 0.07 (6H, s), 0.92 (9H, s), 

3.50-3.70 (2H, br), 4.62 (2H, s), 6.65 (2H, d, J=8.4Hz), 
7.11 (2H, d, J«8.4Hz). 
Reference Example 30 

In THF (60ml) was dissolved 7- ( 4-methylphenyl) - 

25 3 , 4 -dihydiro- naphthalene - 2 -carboxy lie acid ( 4 . 02g ) . To the 
solution were add^d oxalyl chloride ( 1 . 99ml ) and a drop of 
DMF, and the mixture was stirred at room temperature for 
1 hour and concentrated under reduced pressure . The residue 
was dissolved in THF (30ml) , and to the mixture was dropwise 

30 added a solution of 4-amino-benzyloxy-tert-butyld±methyl- 
silane ( 3 . 97g) and triethylamihe ( 2 . 56ml ) in THF ( 30ml ) at 
room temperature. The reaction mixture was stirred at room 
temperature for 19 hours. To the mixture was added water 
(300ml) , and the mixture was extracted with ethyl acetate - 

35 The organic layer was washed with saturated sodium chloride 
solution, dried with anhydrous sodium sulfate, and 
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- / concentrated under reduced pressure . / The residue was 

separated ahd purified' with cbliimn chromatography ( ethyl 
acetate /toluene/ hexane=l/5y5) . The resulting oil was 
dislsolved in acetone (60ml) > and to the mixture was: added 
5 6N hydrochloric acid ( 2ml) . The. mixture was stirred at room 
temperature for 30 minutes. To the reaction mixture were 
added 0.5% sodiiim hydroxide {500ml) and diisopropylether 
(200ml)-, and the mixture was stirred at room temperature, 
for 5 minutes • The resulting precipitate s was f iltered eind 
10 recrystallized from acetone-diisopropylether to give 
[ 4 - ( hydipo2<^-me thyl ) phenyl ] - 7 - ( 4 -methylphenyl ) - 3 , 4 ^ 
dihydro- naphthalene- 2 -carboxamide (4.54g) as pale brown 
crystals, 
mp 219~220*G 

15 Elemental Analysis for C25H23N02 

Calcd: C, 81.27; H, 6.27; N,, 3.79. 
Found: 81.23; H,5.99; N, 3.80. 

XR (KBr) cm*': 3315, 1647, 1618, 1597, 1531, 1414, 1321, 810 
'H NMR (200MHz, DMSO-d«) 5: 2.35 (3H, s) , 2 . 55-2 . 65 ( 2H, m) , 

20 2.83-2.93 (2H, m) , 4.46 (2H,d, J=5 . 6Hz ) , 5 . 13 (IH, t, 

J«5.6Hz), 7.23-7.33 (5H, m) , 7.44-7.58 (5H, m) , 7.69 (2H, 
d, J«8.4Hz), 9.93 (IH, s) . 
Reference Example 31 

To a mixture of N- 1 4- (hydroxymethyl)phenyl] -7- (4- 

25 methylphenyl) -3 , 4 -dihydr ©naphthalene- 2 -carboxamide 

(2i20g), lithium chloride (505mg), tr ie thy lamine ( 1. 67ml) , 
DMAP t ^--dimethylaminopyridine] (catalytic amount) and 
dichloromethane (200ml) was added methanesulfonyl chloride 
(645 Ml) * ahd the mixture was stirred at room temperature 

30 for 42 hours and concentrated under reduced pressure. To 
the -residue was added 0.5N hydrochloric acid (200ml), and 
the mixture was extracted with ethyl acetate. The organic 
layer was dried with anhydrous sodium sulfate and 
cbncentrated under reduced pressure. , The residue was 

35 r'ectystallized from ethyl acetate-hexahe to give N-[4- 
( chloromethyl ) -phenyl ] - 7 - ( 4 -methylphenyl ) - 3 , 4 - 
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dlhydr onaphtlialene - 2 - car boxamlde (973mg) as. color less 
crystals. . • 

mp 178-179'C 

Elemental Analysis for CisHziNOCl . 
5 Galcd: G, 77-41; H, 5.72; N, 3.61. 
Found: C. 77.34; H, 5.89; N, 3.65. 

IR (KBr) cmS 3332, 1651, 1620, 1529, 1412, 1319, 812 
'HNMR (200MHz, DMSO-d«) 6z 2.35 (3H, s), 2 . 55-2 . 68 ( 2H, m) , 
2.83-2.93 (2H, m) , 4.74 (2H, s), 7 . 24-7 . 60 ( lOH, m) , 7.76 

10 (2H, d, J=8.6H2), 10.04 (IH, s). 
Reference Example 32 

Under argon atmosphere , 6 -methoxy- 1 - Indanone { 10 . Og ) 
was dissolved in xylene (100ml) , and to the mixture was added 
altimlnum chloride (16.4g). The mixture was refluxed for 2 

15 hours and then cooled to room temperature. To the mixture 
was added 3N hydrochloric acid (100ml) , and the mixture was 
extracted with ethyl acetate. The organic layer was washed 
with saturated sodium chloride solution, dried with 
anhydrous sodium sulfate, and concentrated under reduced 

20 pressure. The residue was separated and purified with 

column chromatography (ethyl acetate) to give 6-hydroxy- 
1-indanone (7.36g) as pcile brown crystals. 

'H NMR ( 200MH2 , CDCI3) 6: 2.67-2.76 (2H, m), 3.02-3.11 (2H, 
m) , 5.61 (IH, s) , 7.10-7.21 (2H, m) , 7.36 (IH, d, J=8.0Hz). 

25 Reference Example 33 

. Under argon atmosphere , 6 - hy dr pxy- 1 -indanone (7.3 6g) 
and triethylamine .(20.9ml) were dissolved in dichloro- 
methane (120ml), and to the mixture was dropwise added 
trifluorome thane sulfonic acid anhydride (8.78ml) at 0*C, 

30 The reaction mixture was stirred at 0*C for 1 hour, and to 
the mixture was added water (200ml) . The orgemic layer was 
separated, washed with water, dried with anhydrous sodium 
sulfate and concentrated under reduced pressure . The residue 
was separated and purified with column chromatography ( ethyl 

35 acetate/hexane-1/4 ) to give 6- ( trif luoromethane- 
sulf oxy) -l-indaiione (ll.Sig) as brown oil. 
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*H NMR (2 <5 : 2.75-2.83 (2H, m) , 3.17-3.24 (2H. 

m) , 7.50 (IH, dd; J=2.4, 8.4H2) , 7.60 (IH, d, J=8.4Hz), 7.64 
(IH, dv J=2.4Hz) . , ; . 
Reference Example 34 
5 Under argon atmosphere, a mixture of 6- ( trif luoro- . 

methanesulf oxy) -l-indanone (ll.Sg), 4 -methylphenyl borate 
(6i69g), potassium carbonate (11. 3g),: toluene (40pml), 
etlianol (40nil) : and : water ( 40ml) was stirred at room . 
temperature; f or 30 minutes and Jbo tiie. mixture . was, added 
10 tetrakis ( triphenylphosphine ) palladium ( 1 . 42g ) . The 
mixture was ref luxed for 17 hours and cooled to room 
temperature. The organic layer was separated, dried with 
anhydrous sodium sulfate, and concentrated under reduced 
pressure . The residue was separated and purified with column 
15 chromatography (ethyl acetate/toluene=l/10) and 

recrystallized from ethyl acetate -hexane to give 6-(4- 
methylphenyl ) - 1 - indanone (5.20g) as pale brown crystals, 
mp I2I-122X: 

Elemental Analysis for Gi<Hx40 
20 Calcd: C, 86.45; H, 6.35. 
Found: C, 86.46; H, 6. 23. 

IR (KBr) cm*': 1703, 1614, 1483, 1448, 1404, 1304, 814 

■H NMR (200MHz, GDClj) <5 : 2.40 (3H, s), 2.70-2.79 (2H, m), 

• " ■ ■ . ■ 

3.13-3.22 (2H, m), 7.23-7.29 (2H, m) , 7.48-7-57 (3H, m) , 
25 7.83 (IH, dd, J=1.8, 8.0Hz)^ 7.96 (IH, s). 
Reference Example 35 

A solution of 6- ( 4-methylphenyl) -1-indanone (4.97g) 
in THF (33ml) was dropwise added to a ref luxed mixture of 
60% sodium hydride ( 3 ^ 26g ) , potassium hydride { catalytic 
30 amount), dimethyl carbonate (6.65ml) and THE (100ml), and 
the mixture was ref luxed for 6 hours . The reaction mixture 
was cooled to O^C , and to the mixture was gradually added 
2N hydrochloric acid (150ml) . The mixture was extracted 
with ethyl acetate, and the organic layer was washed with 
35. saturated sodium chloride solution, dried with anhydrous 
sodium sulfate, and concentrated under reduced pressure. 
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The residue was separated and piirlf led with column 
chromatography (ethyl acetate/toluene«l/3 ) to give a brown 
solid. The £folid was dlssolveSd In dlchloromethane (100ml) , 
and to the mixture was added spdlum boron hydride (391mg) 
5 at 0*C and then was dropwise added methanol (10ml). The 
reaction mixturie was stirred at 0*Gfor 1^5 hours , and to the 
mixture was added water (500ml } . The mixture was extracted 
with ethyl acetate , and the organic layer was washed with 
saturated sodium chloride solution, dried with anhydrous 

10 sodium sulfate, and concentrated under reduced pressure. 
The residue was dissolved In methanol (30ml), and to the 
mixture was added IN sodium hydroxide (40ml) • The mixture 
was refluxed for 2 hours and cooled to room temperature. 
To the mixture was added water, and the mixture was washed 

15 with dlethylether . The aqueous layer was acidified with 
concentrated hydrochloric acid and extracted with ethyl 
acetate. The organic layer was washed with saturated sodium 
chloride solution, dried with anhydrous sodium sulfate, and 
concentrated under reduced pressure. The residue was 

20 dissolved in Dlglyme (30ml), and to the mixture was added 
concentrated hydrochloric acid (6ml). The mixture was 
stirred at 100*C for 2 hours, and to the solution were added 
0.5% sodium hydrogen carbonate solution (500ml) and 
hexane( 500ml) . The resulting precipitate was filtered to 

25 give 5-(4-methylphenyl)-indene-2-carboxylic acid (2.72g) 
as brown crystals ^ 
mp 226-229*G{decomp. ) 
Elemental Analysis f or CiiHwOz * 0 • IH2O 
Calcd: C, 80-99; H, 5.68. 

30 Found: C, 80.92; H,5.55. 

IR (KBr) cm"': 2999, 1670, 1572, 1259, 808 

'H NMR (200MHz, DMSd-d*) 5 : 2 . 35 (3H, s), 3.63-3.70 (2H, m), 
7.28 (2H, d, J=8.0Hz), 7.53-7.73 {5H, m) , 7.83 (IH, d, 
J=6.0H2) • 
35 Reference Exeunple 36 

A mixture of hexamethyleneimlne (IS.Og) , ethyl iodide 
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(14.5ml), pbtai slum carbonate (31.3g) and ethanol (300inl) 
wais ' ref luxed for 6 hours and concentrated under reduced 
pre^isure. To the residue was added diethylether , -and 
Insoluble material was filtered of f . The filtrate was under 

5 reduced press ture- to give I-ethylperhydroazepine (4-56g) as 
colorless oii. 
bp 73-76X^/7dmmHg 

IR (heat) cm': 2927/ 1452, 1352, 1190, 1140, 1093 

'H OTiR (20bMH2; ^ 1.05 (3H, t, J=7 . 2Hz ) , 1.55-1,72 

10 (8H,m), 2.47-2.^5 (6H, m) . 
} Reference Exeunpie'37 ^ ^ j 

A mixture of hexaraiethyleneimihe (15v0g), 1-propyl 
iodide (29 .5ml) , potassium carbonate (31. 3g) and ethanol 
(300ml) was ref luxed for 42 hours and concentrated under 

15 reduced pressure. To the residue was added diethylether , 
and insoluble material was filtered off . The filtrate was 
under reduced pressure to give 1-propylperhydroazepine 
(2. 50g) as colorless oil. 
bp 70-74t:/50nimHg 

20 IR (neat) cm*S 2926, 1749, 1458, 1375, 1259, 1184, 1138, 
1082 

'H NMR (200MHz, CDCl,) 6 : 0.87 (3H, t, J=7.5Hz), 1.40-1.80 
(lOH, m), 2.36-2.46 (2H, m) , 2.55-2.67 (4H, m) . 
Reference Exaiaple 38 

25 A mixture of heptamethyleneimine (lO.Og), ethyl iodide 

(8. 48ml), po t as sixlm carbonate ( 18 . 3g) and: ethanol (200ml) 
was ref luxed for 13 hours and concentrated under reduced 
pressure. To the residue was added diethylether, and 
insoluble material Was filtered of f . The filtrate was under 

30 reduced pressure to give 1-ethylperhydroazocine ( 2 . 29g) as 
colbrless oil. 
bp 76-78t;74()mmHg 

IR (neat) cm': 2920, 1475, 1446, 1371, 1252, 1225, 1161, 
■ 1093 

35 'H NMR (20bMHz; CDCla) 6 z 1.03 (3H, t, J«6.9Hz), 1.48-1.72 
(lOH, m), 2,42-2.60 (6H, m) . 
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Reference Example 39 

Under argon atmosphere, a mixture of methyl (E)-3- 
( trif luoromethanesulf oxy)c±nnamate {9.00g) , 4-methylr 
phenyl borate ( 4 • 73g ) , potassium carbonate ( 8 . 02g ) / toluene 
5 ( 300ml ) , ethanol ( 30ml } and water ( 30ml ) was stirred at iroom 
temperature for 30 minutes. To the mixture was added 
tetrakis ( tr iphenylphosphine ) palladium { 1 . 0 Ig ) , and the 
mixture was refluxed for 24 hours. The reaction mixture was 
cooled to room temperature; and the organic layer was 

10 separated, dried with emhydrous sodium sulfate; and 
concentrated under reduced pressure. The residue was 
separated and purified with column chromatography (ethyl 
acetate/ toluene/hexane-1/5/5) to give colorless oil, which 
was dissolved in methanol (50ml) . To the mixture was aidded 

15 IN sodium hydroxide (50ml), €uad the mixture was refluxed 
for 1 hour. The reaction mixture was cooled to room 
temperature, acidified with concentrated hydro -chloric 
acid and extracted with ethyl acetate. The: organic: layer 
was washed with saturated sodium chloride solution, dried 

20 with anhydrous sodium sulfate, and concentrated under 
reduced pressure. The residue was recrystallized from 
ethyl acetate -diisopropylether to give (E) -3-(4-methyl- 
phenyl ) cinnamic acid (5.15g) as colorless crystals, 
mp 192-194'C 

25 Elemental Analysis f or C16H14O2 • 0 • IHjO 
Calcd: C, 80.04; H, 5,96. 
Found: C, 80.13; H, 5.94. 

IR (KBr) cm': 2922, 1687> 1628, 1435, 1321, 1282, 1225, 798 

'HNMR (200MHz, GDCla) <5 : 2 . 41 (3H, s), 6.52 (lH,d, J=16.bHz), 
30 7.23-7.30 (2H, m) , 7.40-7.53 (4H, m) , 7.56-7.65 (IH, m), 

7.73 (IH, s), 7.85 (IH, d, J«16.0Hz). 

Reference Example 40 

In THF ( 50ml ) wais dissolved ( E ) - 3 - ( 4 -methylphenyl ) - 

cinnamic acid ( 5 .OOg) , and to the solution were added oxalyl 
35 chloride ( 2 . 38ml) and a drop of DMF . The mixture wais stirred 

at room temperature for 1 hour and concentrated under reduced 
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pressure. The. residue was dissolved In THF (50inl)^ .and to 
the mixture were added 4^ amlnpbenzyloxy-t ert- butyl - 
dlmethylsllaiie :(5.48g) and trie thy lamine (3.53ml) at room 
temperature. The. reaction mixture was stirred at room 
5 temperature for 3 hours, and to the mixture was added water 
(20Qml) The mixture was extracted with ethyl acetate, and 
the organic layer was washed with saturated sodium chloride ' 
solution, dried with anhydrous sodium sulfate, and 
concentrated under reduced pressure. The residue was 

10 separated and purified /With column chromatography (ethyl 
acetate/toluene/hexane=l/5/5) to give oil, which was 
dissolved in acetone (50ml). To the mixture was added 6N 
hydrochloric acid ( lial ) , and the mixture was stirred at room 
temperature for 30 minutes. To the reaction mixture were 

15 added 0.5% sodium hydroxide (500ml) and diisopropylether 
(200ml), and the mixture was stirred at room temperature 
for 5 minutes. The resulting precipitate was, filtered and 
recrystallized from acetone -diisopropylether to give 
( E ) -N- [ 4 - ( hydroxymethyl ) -phenyl ] - 3 - ( 4 -methylpheny 1 ) 

20 cinnamamide (6.18g) as pale yellow . crystals . 
mp 220-22310 , 

Elemental Analysis for Cz3H2iN02 
Calcds G, 80.44; H, 6.16; N, 4.08. 
Found: C, 80.12; H, 6.15; N, 4.00. 
25 IR (KBr) cm': 3294, 1662, 1624, 1603, 1541, 1516, 1414, 1346, 
i250, 1184, 999, 787 

'HNMR (200MHz, DMSO-d«) 6i 2.36 {3H, s), 4.46 (2H, s), 6.93 
(IH, d, J=15.4Hz), 7.22-7.33 (4H, m) , 7.46-7.71 (8H, m) , 
7.89 (IH, s) , 10-18 (IH, s). 

.30 Reference Exsunple 41 

To a mixture of (E) -N- [4- (hydroxymethyl)phenyl] -3- 
( 4 -methylphenyl ) cinnamamide ( 3 . OOg ) , lithium chloride 
{ 741mg ) , triethyleunine ( 3 . 06ml ) , DMAP ( catalytic amount ) 
and dichloro -methane (300ml) was added methanesulf onyl 

35 chloride (1.15ml), and the mixture was stirred at room 

temperature for 13 hours . To the reaction mixture was added 
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4N hydrochloric acid ethyl acetate solution (3,3ml)/ and 
the mixture was purified with column chromatography (ethyl 
acetate) and recrystallized from ethyl acetate - 
diisopropylether to give ( E ) -N- [ 4 - (chloromethyl ) phenyl ] - 
5 3-(4-methylphenyl)cinnainamide (2.00g) as colorless 

crystals, 
mp 178-180X: 

Elemental Analysis for C23H20NOCI • 0 . IH2O 
CalCd: C, 75.96; H, 5.60; N, 3.85. 
10 Found: C, 75.93; H, 5.50; N, 3.88. 

IR (RBr) cmS 3344, 3045, 1664, 1628, 1531, 1412, 1338, 1248^ 
1176, 968, 793, 658 

'H NMR (2G0MHZ, CDCI3) 6 : 2.41 (3H, s), 4.58 (2H, s), 6.61 
(IH, d, J=15.6Hz), 7.25-7.31 (2H, m) , 7.33-7.53 (7H, m) , 

15 7.55-7.67 (3H, m) , 7.74 (IH, s), 7.83 (IH, d, J=15.6H2). 
Reference Example 42 

To a solution cooled at -78*C of 2-bromopyridine 
(lO.Og) in diethylether (200ml) was dropwise added 1.6M 
butyllithium hexane solution (39.6ml) for 10 minutes. The 

20 mixture was stirred at -78*0 for 1 hour, and to the mixture 
was dropwise added a solution of 4-nitrobenzaldehyde in THF 
(50ml). The reaction mixture was stirred at -78*0 for 3 
hours, and to the mixture was added water (100ml). The 
mixture was extracted with ethyl acetate, and the organic 

25 layer was washed with saturated sodium chloride solution, 
dried with anhydrous sodium sulfate, and concentrated under 
reduced pressure. The residue was separated and purified 
with column chromatography (ethyl acetate/toluene=l72) and 
re-crystallized from diisopropylether to give (4-nitro- 

30 phenyl )-(2-pyridyl)methanol (4. 50g) as orange crystals, 
mp 114-115*C ' 

Elemental Analysis for CxaHioNjOs 
Calcd: C, 62.61; H, 4.38; N, 12.17. 
Found: C, 62.61; H, 4.27; N, 12.16. 
35 IR (KBr) cm': 3113, 2852, 1595, 1506, 1437, 1336, 1267, 1068, 
1047, 1007, 847, 814, 777, 756, 743, 706 
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'HNMR (200MHz, CDClv) 5 : 5 .444 ( IH, br S ) , 5, 86 MH, s), 
7:14-^7.29 (2H, m), 7.55-7.73 (3H, mK 8.20 (2H, d, J=8.8Hz), 
8J59 (IH, dV J=5,0Hz). 
Refer ende Example 43 
5 In ethanol (SOml) was dissolved (4 -nitrophenyl) - 

( 2 -jpyridyl ) methanol (2.3 Og) , and to the mixture was added 
dried 10% palladium on carbon ( 0 • 12g) . Under hydrogen 
atmosphere, the mixture was stirred at room temperature ; 
under 'atmospheric pressure for 19 -hours. The palladium was 
10 filtered off, and the filtrate was concentrated . The : 

residue was recrystailized from ethyl acetate ^hexane to give 
{ 4 -aminophenyl)(2-pyridyl) methanol (1.90g) as pale yellow 
crystals • ■ ' ' 
mp 139-140'C 

15 Elemental Analysis for Ci2Hi2N20 

Calcd: C, 71,98; H, 6.04; N, 13.99. 
Found: C, 71.76; H, 6.01; N, 13.82. 

IR (KBr) cm': 3292, 1612, 1589, 1512/1473, 1439, 1263, 1055, 
816, 752, 569 

20 'H NMR (200MHz, CDCI3) (5: 3.65 (2H, br s) , 5.14 (IH, brs), 
5.65 (IH, s), 6.65 (2H, d, J=8.8Hz), 7.10-7.22 (4H, m), 7.61 
(IH, dt, J«1.8, 7.6Hz) 8,55 (IH, d, J«4.8Hz). 
Reference Example 44 

Under argon atmosphere, ethyl 3-hydroxycinnamate (mp 

25 88-89'C; 20. Og) and triethylamine (34.5ml) were dissolved 
in didhloromethane (200ml) , and to the mixture was dropwise 
added trifiuoromethanesulfonic acid anhydride (31.6g) at 
-5*G for 40 minutes. The reaction mixture was stirred at 
-5X> to 0*C for 20 minutes , and to the mixture was added water 

30 (200ml) . The organic layer was separated, washed with 

saturated sodium chloride solution, dried with anhydrous 
malgnesium sulfate and concentrated under reduced pressure. 

The residue was separated and purified with column 
chromatograjphy (ethyl acetate/hexane=l/4 ) and crystallized 

35 from hexane to give ethyl 3- ( trifluoro -methane- 
sulfoxy)cinnamate (33. 5g) . 
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mp 52-53*0 .-■ '■' 

'HNMR ( 200MHz . CDCl, ) 6:3. 83 (3H, s ) . 6 . 48 ( IH. d. J=16 . OHz ) , 
7.30 (1H> m) , 7.41 (IH. t, J=1.6Hz) . 7.51 (2H, m) , 7.67 (IH, 
d, J=16.0H2) • 
5 Reference Example 45 

Under argon atmosphere, a mixture of ethyl 3 - 
{ trifluoromethanesulfoxy)cinnamate (3.1pg), 4 -methyl- 
phenyl borate ( 1 . 63g) , potassium csirbonate ( 2 . 76g) ^ toluene 
(lOOml), ethanol (10ml) and water (10ml) was stirred at room 

10 temperature for 30 minutes. To the mixture was added 
tetrakis ( triphehylphosphine ) palladium ( 0 . 4 6g ) « and the 
mixture was ref luxed for 18 hours . The reaction mixture was 
cooled to room temperature . The organic layer was separated , 
washed with saturated sodium chloride solution, dried with 

15 anhydrous magnesivun sulfate and concentrated under reduced 
pressure. The residue was separated and purified with 
column chromatography (ethyl acetate/hexane=i/6) to give 
ethyl 3-{4-methylphenyl) -cinnamate (2.21g) as colorless 
oil. The oil (2*20g) was dissolved in tetrahydrofuram 

20 (20ml). To the mixture was added 2N sodium hydroxide 

(8.7ml) , and the mixture was stirred at 50*C for 2 hours. 
The reaction mixture was cooled, acidified with potassium 
hydrogen sulfate and extracted with ethyl acetate. The 
organic layer was washed with saturated sodium chloride 

25 solution, dried with anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue Was 
washed with isopropylether to give 3- ( 4-methylphenyl) - 
cinnamic acid (1.54g) as colorless crystals . 
mp 186-187^2 

30 'hNMR (200MHz, CDCl,) 6 : 2.41 (3H, s ) , 6 . 53 ( IH, d, J=16.0Hz) , 
7.28 (2H, d, J=7 .4Hz) , 7.46-7.52 (4H, m) , 7.50 (IH, s), 7.63 
(IH, m), 7.86 (IH, d, J=16.0Hz). 
Reference Example 46 - 

• • . ■ • * 

Under argon atmosphere, a mixture of ethyl 3- 
35 ( trif luoromethanesulf oxy )cinnamate (3 . lOg) , 2-methyl- 

phenyl borate (mp 165-166X!;; 1.63g), potassium carbonate 
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. (2.76g), toliiene (100ml), ethanbl (10ml) ahd water (10ml) 
was stirred at room temc)ez:ature for 30 minutes. - To the 
mixtlire was added tetrakls(trlphenyl-phosphlne) palladium 
(0.46g}, and the liiixture was refluxed for 18 hours. The 
5. reaction mixture wais cooled to room temperature, and the 
organic layer was separated/ washed with saturated sodium 
chloride solution, dried with ainhydrous magnesium sulfate 
and doncentrated under reduced pressure. The residue was 
separated and purified with column chromatography (ethyl 

10 acetate/hexahe= 1/6) to give ethyl 3- ( 4-methylphenyl) - 

cinnamate (2.5ig) as'palie yellow oil. Thei. oil (2.50g) rwas 
dis solved in t e trahydrof urkn ( 20mil ) , To the mixture • was 
added 2N sodium hydroxide (10.0ml), and the mixture was 
stirred at SO^C for 2 hours . The reaction mixture was cooled, 

15 acidified with potassium hydrogein sulfate and extracted with 
ethyl acetate . The organic layer was washed with saturated 
sodium chloride solution, dried with anhydrous magnesium 
sulfate and concentrated under reduced pressure. The 
residue was washed with isopropylether to give 3-(2- 

20 methylphenyl ) cinnamic acid (1. 96g) as colorless crystals, 
mp 124-125t3 

'HNMR (200MHz, CDCI3) 6 : 2.27 (3H, s) , 6.49 (IH, d, J==16.0Hz), 
7.23-7.30 (4H, m) , 7.36-7.57 (4H, m) , d, J=7.4Hz) , 7.84 (IH, 
d, J=16.0Hz). 

25 Reference Example 47 

Under argon atmosphere, a mixture of ethyl 3- 
(trlf luoro-raethanesulfoxy) cinnamate (3.1 Og) , 2,5- 
dimethylphenyl borate (mp 184-186*C ; 1 . BOg) , potassium 
carbonate (2.76g) , toluenW ( lOOml) , ethanol (lOml) and water 

30 (10ml) was stirred at room temperature for 30 minutes. To 
the mixture was added tetrakis ( triphenylphosphine ) - 
palladium ( 0 . 46g) , and the mixture was refluxed for 27 hours . 
The reaction mixture was cooled to room temperature, and 
the organic layer was separated, washed with saturated 

35 sodium chloride solution, dried with anhydrous magnesium 
sulfate and concentrated under reduced pressure. The 
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residue was separated and purified with coliunn 
chromatography (ethyl acetate/hexane= 1/6) to give ethyl 
3- ( i, 5-dimethylphenyl)cinnaniate (2 • 66g) as pale yellow oil. 
The oil (2.50g) was dissolved in tetrahydrofuran (20ml) , 

. 5 arid to the mixture was added 2N sodium hydroxide (10.0ml) . 
The mixture was stirred at 50tl^ for 2 hours, cooled, 
acidified with potassium hydrogen sulfate and extracted with 
ethyl acetate. The organic layer was washed with saturated 
sodium chloride solution, dried with anhydrous magnesium 

10 sulf ate and concentrated under, reduced pressure. The 
residue was washed with isopropylether to give 3-(2,5- 
dime thy Iphenyl ) cinnamic acid - ( 1 . 96g ) as colorless 
carystals - 
mp 156~157*C 

15 'H NMR (200MHz, CDClo) 5 : 2.23 (3H, s), 2.60 (3H, s), 6.49 
(IH, d, J«16.0Hz), 7.06 (IH, s) , 7.14 (2H, ABq, J=7.8Hz) , 
7.35-7.55 (4H, m) , 7.36-7.57 (4H, m) , 7.84 ( IH, d, J-16 . OHz ) . 
Reference Example 48 

Under argon atmosphere, a mixture of ethyl 3- 

20 ( trif luoromethanesulf oxy)cinnamate ( 3 . lOg) , 3-nitro- 

phenyl borate (2.d0g), potassium carbonate (2.76g), toluene 
(100ml) , ethanol (10ml) and water (10ml) was stirred at room 
temperature for 30 minutes. To the mixture was added 
tetrakis( triphenylphosphine)palladiiam (0. 46g), and the 

25 mixture was ref luxed for 24 hours . The reaction mixture was 
cooled to room temperature. The organic layer was separated^ 
washed with saturated sodium chloride solution, dried with 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was separated and purified with 

30 column chromatography (ethyl acetate/hexane=l/6 ) to give 
ethyl 3-(3-nitrophenyl)-cinnamate (2.40g) as pale yellow 
crystals. The crystals (2.40g) were dissolved in 
tetrahydrofuran {20ml), and to the mixture was added 2N 
sodium hydroxide (8.5ml). The mixture was stirred at 50*C 

35 for 2 hours, cooled, acidified with potassium hydrogen 

sulfate and extracted with ethyl acetate . The organic layer 
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was washed with saturated sodium chloride solution/ dried 
with anhydrous ■'magnesium sulfate and concentrated under 
reduced pfessur^ . The residue was washed with isopropyiether 
to give 3-(3^nltrophenyi)<ilnnamlc acid (I.88g) as pale 
5 yellow crystails. 
mp247-248t: 

'HtlMR { 200MHz, DMSO-d*) (5 : 6 . 59 ( IH, d/ J=:16 • OHz )\ 7 . 51-7 . 76 
{4H/m) , 7.70 (IH, d, J=16 . OHz ) , 7v96 ( IH, d, J«9 vOHz ) , 8 
(IH, ml, 8-22 (IH/m), 8.49 (IH, d, J=^1.8Hz). 

10 Working Examp^le 1 (Production of Compbuhdi 1^ ^ - ^ ^:n: ^ 

In THF ( 5ml) was dissolved 7-cyclohexylr3V4^dlhydrd^ 
naphthalene- 2 -carboxy 11c acid ( 200mg) , and to the solution 
were added oxalyl chloride (82 Ml) €md* a drop of DMF. The 
mixture was stirred at room temperature for 1 hour and 

15 concentrated under reduced pressure . The residue was 
dissolved in THF (5ml), and to the solution were added 
l-(4-aminobenzyl)piperidine (164mg) and triethylamine (484 
Ml) at room temperature. The reaction mixture was stirred 
at room temperature for 3 hours , and to the mixture was added 

20 water (lOOmi) . The mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated sodium chloride 
solution, dried with anhydrous sodium sulfate, and 
concentrated under reduced pressure. The residue was 
recryst alii zed from ethyl acetate-diisopropylether to give 

25 7-cyclohexyl-N- [ 4- (piperidinomethyl) -phenyl] - 3,4- 

dihydronaphthalene - 2 -carboxamide ( Compound 1 ) ( 2 23mg ) as 
color liBss crystals, 
mp 180-18lt: 

Elemental Analysis for C2»Hj6N202 
30 Calcd: C, 81.27; H, 8.47; N, 6.54. 
Found: C, 81.03; iH, 8.42; N, 6.53. 

IR (KBr) cm'^ 3430, 2931, 1645, 1597, 1514, 1412, 1317, 824 
'H NMR (200MHz, CDCl,) 5: 1 . 20- 1 . 90 ( 16H, m) , 2 . 30-2 . 57 (5H, 
m), 2.60-2.72 (2H, m) , 2.85-2.97 (2H, m) , 3.46 (2H, s), 
35 7.05-7.15 (3H, m) , 7.25-7.34 (3H, m) , 7.50^7.60 (3H, m) . 
Working Example 2 (Production of Compound 2) 
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In DMF (2ml) was dissolved 7-cyciohexyl-N- [ 4- 
( pipierldlnome thyl ) phenyl 1-3,4 - dlhydronaphthalene - 2 - 
carboxamlde (120ing)« and to the mixture was added methyl 
iodide { 45 M 1) . The mixture was stirred at room temperature 
5 for 24 hours and concentrated under reduced pressure. The 
residue was recrystallized. from ethyl acetate to give 
1 - [ 4- ( 7 -cyclohexyl-3 , 4 -dihydro- naphthalene^ 2 - 
carboxamido ) benzyl) - 1 -methylpiperidinium iodide ( Compound 
2) (148mg) as colorless crystals. 

10 mp iss-igiX: 

Elemental Analysis for CaoHssNiOI 

Calcd: C, 63.15; 6.89; 4.91; I, 22.24. 

Found: C, 63.03; H, 6.93; N, 5.03; I, 22.22. 
IR (KBr) cm'': 3430/2929, 1649, 1599/ 1520, 1417, 1321, 1248 

15 'H NMR (200MH2, DMSO-ds) (5 : 1.20-1.90 {16H, m), 2.40-2.65 
(3H, m), 2.75-2.95 (5H, m) , 3.20-3.45 (4H, m), 4.53 (2H, 
s), 7.14 (3H, s), 7.38 (IH, s), 7.49 (2H, d," J=8.6H2), 7.88 
(2H, d, J=8.6Hz), 10.12 (IH, s). 
Working Example 3 (Production of Compound 3) 

20 In THF (3ml) was dissolved 7-cyclohexyl-3 , 4-dihydro- 

naphthalene-2-carboxylic acid (lOOmg) , and to the solution 
were added oxalyl chloride (41 Ml) and a drop of DMF. The 
mixture was stirred at room temperature for 1 hour and 
concentrated under reduced pressure. The residue was 

25 dissolved in THF (3ml), and to the solution were added 
p^(4-aminobehzyl)-N,N'' -diethyl-phosphondiamide (104mg) 
and triethylamine ( 60 M 1) at room temperature . The reaction 
mixture was stirred at room temperature for 72 hours, and 
to the mixture was added water (100ml). The mixture was 

30 extracted with ethyl acetate. The organic layer was washed 
with saturated sodium chloride solution, dried with 
anhydrous sodium sulfate, and concentrated under reduced 
pressure . The residue was separated and purified with 
column chromatography (ethyl acetate/methanol =10/1) and 

35 was recrystallized from diisopropylether to give 7- 
cyclohexyl-N- [4- [bis(ethylamino)phosphorylmethyll - 
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phenyl ] - 3 , 4 - dihydr onaphthalene - 2 - carboxeunlde ( Compound 3 ) 
(14dmg) as colorless crystals, 
mp 163-165t: 

Elemehtal Analysis for CzsHjeNjOzP > 
5 Cilcd: C, 70,i2; H, 7.99; N/ 8.76. 
Found: C, 70.01; H, 7.99; N, 8.93. 

IR (KBr) cm': 3250/ 2926. 1645, 1599, 1514, 1414. 1321, 1250, 

1182/ 1126 . 

'H NMR (200MHz, CDCla) 6 : 1.10 (6H, t, J=7.1Hz) . 1.20-1.90 

10 (lOH, m) . i. 95-2.20 (2H, m) . 2 . 40-2 . 57 ( IH, m) , 2.60-2.72 
(2H, m), 2.80-3.05 (7H, m) , 3.1i2 (IH. s) , 7.05-7 . 15 (3H. 
m), 7V22-7.32 (3H, ra) , 7.59 (2H,d, J=8.2Hz), 7.83 ( IH , s). 
Working Example 4 ( Production of Compound 4 ) 

In THF {20ml) was dissolved 7-phenyl-3 , 4-dihydro- 

15 naphthalene- 2 -carboxy lie acid (l.OOg), and to the solution 
were added oxalyl chloride (523 Ml) and a drop of DMF. The 
mixture was added at room temperature for 1 hour and 
cpncentrated under reduced pressure. The residue was 
dissolved in THF (20ml), and to the solution were added 

20 l-(4-aminobenzyl)piperidine (837mg) and triethylamine (673 
jtzl) at room temperature. The reaction mixture was stirred 
at room temperature for 2 hours , and to the mixture was added 
water (150ml) . The mixture was extracted with ethyl acetate . 
The organic layer was washed with saturated sodium chloride 

25 solution, dried with anhydrous sodium sulfate, and 

concentrated under reduced pressure. The residue was 
recrystailized from ethyl acetate-diisopropylether to give 
7 -phenyl -N- [4 - ( piperidinome thy 1 ) phenyl 1-3,4- dihydro - 
naphthalene- 2 -carboxamide (Compound 4) (1.15g) as pale 

30 brown crystals, 
mp 163-164t: 

Elemental Analysis for CjsHjoNjO • 0.IH2O ' 
Calcd: C, 82.08; H, 7.17; N, 6.60. 
Found: C, 81.94; H, 7.22; N, 6.49. 
35 IR (KBr) cm*': 3336, 2935, 1651, 1527, 1412, 1317, 762, 698 
'H NMR (200MHz, CDCla) <5 : 1.35-1.70 (6H, m) , 2.30-2.45 (4H, 
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m) , 2.65-2.80 (2H, m) , 2.92-3.04 (2H, m) , 3.46 (2H, s), 

■" . - •. • • • 

7.23-7.62 (14H. m) . 

Working Example 5 (Production of Compound 5) 

In DMF { 3ml) was dissolved 7-phenyl-N- [ 4- (piperidino- 
5 methyl ) phenyl ] - 3 , 4 - dihydronaphthalene - 2 - carboxainide 

(240mg), and to the mixture was added methyl iodide (106 
111). The mixture was stirred at room temperature for 60 
hours and concentrated under reduced pressure . The residue 
was recrystallized from ethyl acetate to give 1-methyl- 
10 l-[4-(7-phenyi-3,4-dihydro-naphthalene-2- 

carboxamido ) benzyl 1 piper idinium iodide (Compound 5) 
(247rag) as colorless crystals, 
mp 183-186^: 

Elemental Analysis for C3oH33N20I 
15 Calcd: C, 63.83; H, 5.89; N, 4.96, 
Found: C, 63.54; H, 5.82; N, 5.05. 

IR (KBr) cm': 3450, 1649, 1599, 1520, 1417, 1319 
*HNMR (200MHz, DMSO-d«) 6 : 1.40-2.00 (6H, m) , 2.55-2.70 (2H, 
m), 2.80-3.00 (5H, m), 3.20-3.45 (4H, m) , 4.53 (2H, s), 
20 7.30-7.70 (IIH, m) , 7.89 (2H, d, J=8.6Hz), 10.18 (IH, s). 
Working Example 6 (Production of Compound 6) 

In THF (10ml) was dissolved 7-phenyl-3 , 4-dihydro- 
naphthalene-2-carboxylic acid (500mg), and to the solution 
were added oxalyl chloride (262^1) and a drop of DMF. The 

y* i • - 

'* ' 

25 mixture was stirred at room temperature for 1 hour and 
concentrated under reduced pressure. The residue was 
dissolved in THF (10ml) , emd to the solution were added 
4-aminobenzyldimethylamine (330mg) and triethylamine (337 
Ul) at room temperature. The reaction mixture was stirred 

30 at room temperature for 3 hours, and to the mixture was added 
water ( lOOml ) . The mixture was extracted with ethyl acetate . 
The organic layer was washed with saturated sodium chloride 
solution, dried with anhydrous sodium sulfate, and 
concentrated under reduced pressure. The residue was 

35 separated and purified with column chromatography ( ethyl 
acetate/triethylamine=20/l) and recrystallized from ethyl 
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acetate -hexane to give N- [ 4- (dljnethyiaminbinethyl) - 
pheny 1 1 - 7 - phenyl - 3 , 4 - dihydro - naphthalene - 2 - ca^^ 
(Compound 6) (isimg) as colorless crystals, 
mp 182-184*C 
5 Elemental Analysis for CisHjsNiO • 0 . 2H2O 
Calcd: C, 80.8ia; H, 6.89; N, 7.26. 
Found: C, 81.00; H/6. 90; N, 7.19. 

IR (KBr) cmS 3328/ 1649, 1529, 1410, 1317, 762, 698 

NMR (2bOMHz^ CDCl,) 5: 2.;24 (6H, s ) , 2 . 65-2 . 80 ( 2H; m) , 
10 2^94-3.03 (2H, m) , 3.41 (2H, s) , 7 .25-7.63 ( 14H, m)'. 

■»'.*■■ * . - 

.Working Ex2unple 7 (Production of Compound 7) 

In THF (10ml) was dissolved 7-phenyl-3 , 4-dihydro- 
naphthalene-2-carboxylic acid (500mg), and to the solution 
were added oxalyl chloride (262 Ml) and a drop of DMF. The 

15 mixture was stirred at room temperature for 1 hour and 
concentrated under reduced pressure. The residue was 
dissolved in THF (10ml), and to the solution were added 
l-(4-aminobenzyl) pyrrolidine (388mg) and triethylamihe 
(337 Ml) at room temperature. The reaction mixture was 

20 stirred at room temperature for 3 hours, and to the mixture 
was added water (100ml). The mixture was extracted with 
ethyl acetate . The organic layer was washed with saturated 
sodium chloride solution, dried with anhydrous sodium 
sulfate, and concentrated under reduced pressure. The 

25 residue was separated and purified with column 

chromatography (ethyl acetate/ triethyleimine=20/l) and 
recrystallized from ethyl acetate-diisopropylether to give 
7-phenyl-N- [4- ( l-pyrrolidinylmethyl)phenyl] -3, 4- 
dihYdronaphthalene-2-carboxamide (Compound 7) (107mg) as 

30 colorless crystals. 

rap 1^ 6 T 187X1) 

Elemental Analysis for C„H„N20 • 0 . IH2O 
Calcd: C, 81.96; H, 6.93; N, 6.83. 
Found: C, 81.78; H, 6.84; N, 6.89. 
35 IR (KBr) cm': 3329, 2962, 1649, 1529, 1410, 1319, 762, 698 
'H NMR (200MHz, CDCli) 6: 1 . 75-1 . 85 ( 4H, m) , 2.45-2.55 (4H, 
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m), 2.65-2.80 (2H, m) , 2.90-3-05 (2H, m) , 3.60 (2H, s), 
7.25-7.60 (14H, m). 

Working Example 8 ( Production of Compound 8 ) 

Iii THF (10ml) was dissolved 7-phenyl-3^4-dihydro- 
5 naphthalene^ 2 -carboxylic acid (500mg) , and to the solution 
were added oxalyl chloride < 262 Ml) and a drop of DMF. The 
mixture was stirred at room temperature for 1 hour and 
concentrated under reduced pressure. The residue was 
dissolved in THF (10ml), and to the solution were added 

10 l- ( 4-aminobenzyl)morpholine ( 423mg) and triethylamine (337 
Ul) at room temperature- The reaction mixture was stirred 
at room temperature for 2 hours; , and to the mixture was added 
water ( 100ml ) . The mixture was extracted with ethyl acetate . 
The organic layer was washed with saturated sodium chloride 

15 solution, dried with anhydrous sodium sulfate/ and 

concentrated under reduced pressure. The residue was 
separated £Lnd purified with colvimn chromatography (ethyl 
acetate) and recrystallized from ethyl acetate-hexane to 
give N-[4-(morpholinomethyl)-phenyl]-7-phenyl-3,4- 

20 dihydronaphthalene-2-carboxamide (659mg) as colorless 

crystals, 
mp 186-187'C 

Elemental Analysis for G28H2SN2O2 
Calcd: C, 79.22; H, 6.65; N, 6.60. 
25 Found: C, 78.89; H, 6.50; N, 6.66. 

±R(KBr)cm'': 3450, 1651 , 1620 , 1597 , 1527, 1412, 1319, 1113, 
764, 700 

'H NMR ( 200MHz, CDCla) 5 : 2.38-2. 47 (4H, m) , 2.66-2.78 (2H, 
m), 2.92-3:03 (2H, m)/ 3.48 (2H> s), 3.67-^3.75 (4H, m) , 

30 7.25-7-60 (14H, m) . 

Working Example 9 (Production of Compound 9) 

In THF (10ml) was dissolved 7-phenyl-3 , 4-dihydro- 
naphthalene-2-carboxylic acid ( 500mg) , and to the solution 
were added oxalyl chloride (262 Ml) and a drop of DMF. The 

35 mixture was stirred at room temperature for 1 hour and 
concentrated under reduced pressure. The residue was 
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dissolved ±n THF (10ml), and to the solution were added 
l-[2-(4-amiribphenyl)ethyl] and 
triethylanilhe (337/zi)' at room temperature. The xeaction 
mixture was stirred at room temperature for 1 hour, and to 
5 the mixture Was added water (100ml) . The mixture was 

extracted with ethyl acetate. The organic layer was washed 
with saturated sodium chloride solution, dried with 
anhydrous sodium sulfate, and concentrated under reduced 
pressure. The residue was recrystalllzed from ethyl 
10 acetate -dilsopropylether to give 7-phenyl-N- [ 4- ( 2- 
plpeirldlnoethyi) phenyl ] - 3 , 4 -dlhydro -naphthalene- 2 - 
carboxamlde (Compound 9) (576mg) as pale brown crystals, 
mpi i57-159X: 

Elemental Analysis for C30H32N2O 
15 Calcd: C, 82.53; H, 7.39; N, 6 .42. 
Found: C, 82.29; H, 7.24; N, 6.32. 

IR (KBr) cm*': 3332. 2933, 1651, 1524, 1412, 1317, 1257, 1117, 
762, 698 

'H NMK (200MHz, CDCI3) (5: 1.40-1.80 (6H, m) , 2.40-2.60 (6H, 
20 m), 2.65-2.85 (4H, m), 2.90-3.00 (2H, m) , 7.15-7.60 (14H, 
m) . 

Working Example 10 (Production of Compound 10) 

In DMF (2ml) was dissolved N- [ 4- (dlmethylamlno- 
methyl ) phenyl ] -7-phenyl-3 , 4-dlhydronaphthalene-2- 
25 carboxamlde (80mg), and to the mixture was added methyl 
iodide ( 39 jLtl) . The mixture was stirred at room temperature 
for 17 hours and concentrated under reduced pressure. The 
residue was; recrystalllzed from methanol- 
ethyl acetate to give trlmethyl[4-{7-phenyl-3, 4-dlhydro- 
30 naphthalene- 2 -carboxemildo) benzyl] ammonium iodide 
(Compound io) (92mg) as colorless crystals, 
mp 190-192X: 

Elemental Analysis for C27H29N2OI • O.5H2O 
Calcd: C, 60.79; H, 5.67; N, 5.25. 
35 Found: C, 60.81; H, 5.59; N, 5.30. 

IR (KBr) cm': 3450, 1662, 1595, 1520, 1483, 1416, 1319, 1250, 
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764; 700 

'H NMR (200MHz, CDCla) 6 ? 2.65-2.80 (2H, m), 2.80-2.95 (2H, 
m), 3.23 (9H, s ) , 4 . 98 ( 2H,; s.) , .7 . 18 (IH, d, J=8.0H2), 
7.30-7.60 (>9H, m) , 7 • 69 ( IH, s ) , 7 . 82-7 . 90 ( 2H , m) , 8.71 
5 {IH, s). 

Working Example 11 (Production of Compound 11) 

In DMF (2ml) was dissolved 7-phenyl-N- [4- (1- 
pyrrolidinylmethyl ) phenyl 1 - 3 , 4 -dihydronaphthalene- 2 - 
carboxamide (70mg), and to the mixture was added methyl 

10 iodide (32/xl) . The mixture was stirred at room temperature 
for 17 hours and concentrated under reduced pressure. The 
residue was recrystallized from methanol-ethyl acetate to 
give 1-methyl-l- [4- ( 7 -phenyl- 3 , 4 -dihydronaphthalene- 2 - 
carbpxamido) benzyl Ipyrrolidinium iodide (Compound 11) 

15 (78mg) as pale yellow crystals, 
mp 156-160*0 

Elemental Analysis for C29H31N2OI • l.OHaO 
Calcd: C, 61.27; 5.85; 4.93. 

Found: C. 61.23; H, 5.89; N, 5.04. 
20 IR (KBr) cmS 3442, 1655, 1593, 1520, 1416, 1317, 1248, 766, 
700 

*H NMR (200MHz, CDCI3) 5 : 2.05-2.40 (4H, m) , 2.65-2.76 (2H, 
m), 2.82-2.95 (2H, m) , 3.05 (3H, s), 3.43-3.57 (2H, m) , 
3.80-4.00 (2H, m), 4.98 (2H, s), 7-18 (IH, d, J=8.0Hz), 
25 7.30-7.56 (9H, m) . 7.70 (IH, s), 7.80-7.90 (2H, m) , 8.74 
(IH, s), . : 

Working ExaDttple 12 (Production of Compound 12) 

In DMF (4ml) was dissolved N-[4-(morpholinom(ethyl) - 

phenyl ]- 7 -phenyl- 3 ,4 -dihydronaphthalene- 2 -carboxamide 
30 (450mg), and to the mixture was added methyl iodide (198 

Ml). The mixture was stirred at room temperature for 18 

hours and concentrated under reduced pressure . The residue 

was recrystallized from ethyl acetate to give 4-methyl- 

4 - [ 4 ^ ( 7 - phenyl -3,4- dihydro - naphthalene - 2 - 
35 carboxamide) benzyl Imbrpholinium iodide (Compound 12) 

(575mg) as pale yellow crystals. 
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; mpr.l 6.6-1 7qP: - . 

Elemental Analysis for CwHjiNaOil • O-SHaO 

Galcd: ^0.53; H[, 5.60; N; 4.87, 

Found: e> 6.0.41; H, 5.61; N. v4.74. 
5 IR (KBr),Cin;V: 3450. 1653, 1593, 152;0, 1481,. 1416, 1317, 1246, 
1122> 887, .764, 698 ^ 
— H NMR (200MHz, CPCI3) 5 : 2-60-2,75 (2H, m), 2 . 75-2 , 90 ( 2H , 
m), 3.22 (3H, s), 3.35-3.50 (2H, m) , 3,55-3.75 (2H, m) , 
3.80r4.05 (4H, m), 5.13 (2H, s), 7.12 (IH, d, J=:7.6Hz), 
10 7w25-?.55 (9H, m), 7.71 (IH, s), 7. 80-7,87 (2H, m), 8.95 

(IH, s). ^ , . 
Working Example .13 (Production of Compound 13) 

In DMF (4ml) was dissolved 7-phenyl-N-[4-(2r 
piperidinoe thy 1 ) phenyl ] - 3 , 4 - dihydr onaphthalene - 2 - 
15 carboxamide (350mg), and to the mixture was added methyl 
iodide (150jUl). The mixture was stirred at room 
temperature for 14 hours and concentrated under reduced 
pressure. The residue was recrystallized from methanpl- 
e thy 1 acetate to give 1-methyl-l- [2-[4-(7-phenyl-3,4- 
2 0 dihydronaphthalene - 2 - carboxamide ) phenyl 1 ethyl ] - 

piperidihiiJUR iodide ( Compound 13) (410mg) as pale brown 

mp 219-220t:^ 

Elemental Analysis for CaiHjsNaOI • 0 . 2H2O 
25 Calcd:C,, 63.96; H, 6.13; N, 4.81. 
Found: C, 63.91; H, 6.06; N, 4.89. 

IR (KBr) cm'': 2941, 1666, 1595, 1520, 1313, 1240, 1205, 837, 
768, 70 2r 

^HNMR (200MHz, DMSO-d«) <5 : 1.45-1.90 (6H,m), 2.55-2.70 (2H, 
30 m) , 2.80-3.17 (7H, m) , 3.25-3.60 (6H, m) , 7.25-7.80 (13H, 
m)^ 9.95 (IH, s) . 

Working Example 14 (Production of Compound 14) 

In THF (10ml) was dissolved 7-(4-methylphenyl) - 
3, 4 -dihydr onaphthalene- 2 -carboxylic acid (500mg), and to 
35 . the solution were added oxalyl chloride (248A^1) and a drop 
of DMF. The mixture was stirred at. room temperature for 1 
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hour and concentrated under reduced pressure. The residue 
was dissolved in THF (10ml) , and to the solution were added 
l-(4-arainoben2yl)piperldine (396mg) and trlethylamine (318 
Ul) at room temperature. The reaction mixture was stirred 
5 at room temperature for 14 hours, and to the . mixture was 
added water (100ml) . The mixture wais e^xtracted with ethyl 
acetate. The organic layer was washed with satiurated Sodium 
chloride solution, dried with anhydrous sodium sulfate^ and 
concentrated under reduced pressure. The residue was 

10 recrystalllzed f rom ethyl acetate -dllsopropylether to give 
7- (4-methylphenyl) -N- [ 4- (piperidinomethyl)phenyll -3 , 4- 
dlhydronaphthalene -2 -car boxamlde (Compound 14) (616mg) as 
pale brown crystals . 
mp 187-189*C 

15 Elemental Analysis for C3oH32N20 

Calcd: C, 82.53; H, 7.39; N, 6.42. 
Found: C, 82.26; H, 7.36; N, 6.37. 

IR (KBr) cm': 3310, 21931, 1643, 1599, 1527, 1412, 1315, 1255, 
806 

20 'H NMR (200MH2, CDCl,) 6i 1.38-1.65 (6H, m) , 2.32-2.42 (7H, 
m) , 2.65-2.77 (2H, m) , 2.92-3.02 (2H, m) , 3.46 {2H, s), 
7.20-7.34 (6H, m), 7.40-7.58 (7H, m) . 
Working Example 15 (Production of Compound 15) 

In THF (10ml) was dissolved 7- ( 4 -fluorophenyl) - 

25 3,4-dlhydronaphthalene-2-carboxyllc acid (50pmg), and to 
the solution were added oxalyl chloride (243/xi) aiid a drop 
of DMF. The mixture was stirred at room temperature for 1 
hour and concentrated under reduced pressure. The residue 
was dissolved in THF (10ml) , and to the solution were added 

30 l-(4-aminoben2yl)piperidine (389mg) and triethylamine (313 
Ul) Sit room temperature. The reaction mixture was stirred 
at room temperature for 14 hours, and to the mixture was 
added water (100ml) . The mixture was extracted with ethyl 
acetate . The organic layer was washed with saturated sodium 

35 chloride solution, dried with anhydrous sodium sulfate, and 
concentrated under reduced pressure. The residue was 
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recrystalllzed from ethyl acetate-diisopropylether to give 
7 -( 4 - fluorophenyl )-N- [4 -( pipieridlnomethyl ) phenyl ]- 3 , 4 - 
dihydronaphthalene-2-carboxamide (Compound 15) (736mg) as 
pale yeiiow cafystals, 
5 mp 175-176t; 

Elemental Analysis for Ca^Hi^NiOF • O.2H2O 
Calcd: C, 78.42; H/ 6.67; N/ 6.31. 
Found: C, 78.36; H, 6.68; N, 6.23. 

IR (KBr) cm'S 3329, 2935, 1649, 1595^ 1518, 1319, 1244, 824 
10 'H NMR (200MHz, CDCl,) 6 z 1.35-1.65 (6H, in), 2.34-2.41 (4H, 
m), 2.67-2.77 (2H, m) , 2.92-3.02 (2H,m), 3.46 (2H, s), 
7.07-7.58 (13H, m). 

Working Example 16 (Production of Compound 16) 

in DMF (3ml) was dissolved 7- ( 4-methylphenyl) -N- 

15 [ 4 - ( piperidinome thyl ) phenyl 1-3,4 -dihydr ©naphthalene - 2 - 

carboxamide (400mg) , and to the mixture was added methyl 
iodide (171 Ml)* The mixture was stirred at room 
temperatrire for 18 hours and concentrated under reduced 
pressure. The residue was recrystalllzed from ethyl 

20 acetate to give 1-methyl-l- [ 4- [ 7- ( 4-methylphenyl) -3 , 4- 
dihydrohaphthalene - 2 - carboxamido ] benzyl 1 piperidinium 
iodide (Compound 16) (490mg) as colorless crystals, 
mp 202-204*0 

Elemental Analysis for CjiHasNjOI • O.5H2O 
25 Caicd: C, 63.37; H, 6-18; N, 4.77. 
Found: C, 63.69; H, 5.98; N, 4.87. 

IR (KBr) cm*': 3450, 3294, 2941, 1649, 1622, 1599, 1520, 1417, 
1319, 1248, 812 

'H NMR (200MHz, DMSO-de) 6: 1.40-2.00 (6H, m) , 2.35 (3H, s), 

30 2.55-2.67 (2H, m) , 2.82-2.95 (5H, m) , 3.22-3.35 (4H, m), 

***-'.-■-• . • 

4.53 (2H, s), 7.24-7.35 (3H, m) , 7 1 46-7 , 60 ( 7H, m) , 7 . 89 

(2H, d, J=8.8H2), 10.15 (IH, s ) . 

Working Exeunple 17 (Production of Compound 17) 

In DMF (3ml) was dissolved 7- ( 4-f luorophenyl) -N- 
35 [ 4 -( piper idinome thy 1 ) phenyl 1 -3 , 4-dihydronaphthalene-2- 
carboxamide (500mg), and to the mixture was added methyl 
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iodide ( 212/41) • The mixture . was stirred at room 
temperature for 18 hours and concentrated under reduced 
pressure. The residue was recrystalllzed from ethyl 
acetate to give l-{4-[7-(4-fluo3:o-pheiiyl)-3', 4-dlhydro- 
5 naphthalene - 2 - ccLrboxamldo ] benzyl 3-1 -methylplperldlnlum 
_ Iodide (Compound 17) (610mg) as colorless cirystals . 
mp 177-180X: 

Elemental Analysis f or C30H32N2OFI • 0 • 2H2O 
Calcd: C, 61.48; H, 5.57; N, 4.78. 
10 Found: C. 61.38; H, 5.50; N, 4.81. 

IR CKBr) cm': 3450, 3310, 2947, 1651, 1597, 1518, 1416, 1319, 
1246, 1225, 824 

'HNMR (200MHz, DMSO-ds) 6 : 1 . 40-2 . 00 ( 6H , m) , 2.55-2.67 (2H, 
m), 2.85-2.96 (5H, m), 3.20-3.38 (4H, m) , 4.53 (2H, s), 

15 7.25-7.38 (3H, m), 7.46-7.60 (5H, m) , 7.67-7.76 (2H, m) , 
7.89 (2H, d, J=8.6Hz), 10.17 (IH, s). 
Working Example 18 (Production of Compound 18) 

To a mixture of N-[4-( hy dr oxyme t hy 1 ) phenyl ] - 7 - 
phenyl -3 , 4 -dlhydronaphthalene- 2 - carboxeunlde ( 200mg ) , 

20 trlethylamlne (158 Ml) and THF (lOmLL) was added methane- 
sulfonic acid anhydride (118mg) at O^C , and the mixture was 
stirred at room temperature for 3 hours . To the reaction 
mixture was added dilute hydrochloric acid, and the mixture 
was extracted with ethyl acetate. The organic layer was 

25 washed with saturated sodium chloride solution, dried with 
anhydrous sodium sulfate, and concentrated under reduced 
pressure. The residue was dissolved in DMF (3ml),. and to 
the mixture was added pyridine (137 Ml). The mixture was 
stirred iat room temperature for 96 hours and concentrated 

30 under reduced pressure. The residue .was recrystalllzed 
from ethyl acetate.-methanol to give l-[4-(7-phenyl-3,4- 
dihydronaphthalene-2-carboxamido) -benzyl J pyridinium 
chloride (Compound 18) (95mg) as colorless crystals, 
mp 162-164*C 

35 Elemental Analysis for C2»H25N20C1 • l.OHaO 

Calcd: C, 73.95; H, 5.78; N, 5.95; CI, 7.53. 
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Found: C, 74.25; H, 5. 94j. N CI, 7.12. 

IR.(KBr) cni;.\: 3450. 3030, 1653, 1595. 1520, 1416, 1323, 1254, 

1213. 762 

NMR (2p0Iffl2, 6 ; 2.40-2.75 (4H. m). 5.92 (2H, br 

5 s)/7.00(lH.;d, J=8,.0Hz),, 7. 15-7.40 (9H, m) . 7 . 60-7 . 85 { 5H. 
m) , ;8.08-8,25 (IH. )t)r), 9 . 21 ( 2Hi, br s) , 9 . 73 (IH, br s) . 
Working Example 19 (Production of Compound 19) 

To a mixture of N- [4:- (Jiydroxyinethyl)plienyl] -7- 
phenyl ^3,4- dihydronaphthaiene - 2 - carboxamlde { 2 0 Omg ) , 

10 lithium chloride ( 95mg ) , triethylamine (182 li 1 ) and 

dichloromethauie (20 added, me thanesulfonyl qhlpride. 

(174/zi), and the mixture was stirred at room temperature 
for 2 hours. To the reaction mixture was added dilute 
hydrochloric acid. The organic layer was separated, washed 

15 with saturated sodium chloride solution, dried with 

anhydrous sodium sulfate/ and concentrated under reduced 
pressure. The residue was dissolved in DMF (3ml), and to 
the mixture was added 3-picoline (167 Ml). The reaction 
mixture was stirred at room: temperature for 17 hours and 

20 concentrated under reduced pressure. The residue was 
recrystallized from ethyl acetate -methanol to give 3- 
me t hyl - i - [ 4 - ( 7 - phenyl -3,4- dihy dr o - naphthalene - 2 - 

ccirbpxamido ) benzyl ] pyridinium chloride (90mg) as colorless 
crystals. 
25 mp 136-140*C 

Elemental Analysis for C30H27N2OCI • l-SHjO 
Calcd:C, 72.94; H, 6.12; N, 5.67. 
Found: C, 73.19; H, 6.37; N, 5.61. 

IR-(KBr) cm*': 3450, 3030, 1653, 1597, 1520, 1416, 1319, 1250, 
30 1213, 764 

'H NMR (200 6z 2.48 (3H, s), 2.65-2.90 (4H, m) , 

6 .03 (2H, br Sf ) , 7 . 12-7 . 20 ( IH, m) , 7 . 25-7 . 55 ( 9H, m) , 
7.70--7.82 (4H, m) , 7.95-8.07 (IH, m) , 9.29 (2H, br s), 
9.35-9-50 (IH, br). 
35 Working Example 20 (Production of Compound 20) 

To a mixture of N- [ 4- (hydroxymethyl) phenyl] -7- 
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phenyl-3, 4-dihydronaphthalene-2-carboxainide (200mg), 
lithium chloride. (48nig), triethylamine (158/il) jand 
dlchlorome thane (SOml) was . added me thanesulfonyl chloride 

(61JL£1) , and the mixture was stirred at room temperature for 

• * ' • . ■ ■ ' . ■ 

5 2 hours. To the reaction mixture was added, dilute 

hydrochloric acid. The organic layer was separated, washed 
with saturated sodium chloride solution « dried with 
anhydrous sodliim sulfate, and concentrated under reduced 
pressure. The residue was dissolved in DMF (3ml) ; and to 

10 the mixture was added 3,5- lutldine (193 Ml). The reaction 
mixture was stirred at. room temperature for 65 hours and 
concentrated under reduced pressure. The. residue was 
ifecrystalllzed from ethyl acetate -methanol to give 3,5- 
dimethyl- i - [ 4 - ( 7 -phenyl- 3 , 4 -dihydronaphthalene- 2 - 

15 carboxamldo) benzyl ]pyridlnlum chloride (Compound 20) 
(ia6mg) as colorless crystals, 
mp 163-165*C 

Elemental Analysis for C,iH29N20Cl '1.31120 
Calcd: C, 73.81; H, 6.31; N, 5.55. 
20 Found: C, 73.85; H, 6.29; N, 5.49. 

IR (KBr) cm': 3450, 3030, 1655, 1597, 1520, 1483, 1416, 1319, 
1252, 766 

'H NMR (200MHz, CDCI3) 6: 2.44 (6H, s), 2.67-2.92 (4H, m) , 
5.99 (2H, s), 7.16 (IH, d, J=:7 . 6Hz ) , 7 . 25-7 . 55 (9H, m) , 
25 7.77-7.90 (4H, m) , 9.20 (IH, s), 9.72 (IH, br s) . 
Working Example 21 (Production of Cipmpound 21) 

■ * 

In DMF (3ml) was dissolved N- [4-(chloromethyl) - 
phenyl ] - 7 - phenyl -3,4- dihydronaphthalene - 2 - car boxamlde 
(140mg), and to the mixture was added 4 - cy anopyrldlne 

30 (117mg). The mixture was stirred at 7 0*C for 24 hours and 
concentrated under reduced pressure. The residue was 
recrystaliized from ethyl acetate-methanol to give 4- 
cyano -l-[4-(7- phenyl -3,4- dlhydro -naphthalene- 2 - 
carboxamldo) benzyl Ipyrldlnium chloride (Compound 21) 

35 (141mg) as pale brown crystals, 
mp 163-165t: 
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Elemental, Analysis for C30H24N3OCI • O.SHjO 
Calcd: C, 73.9?; H, 5,17; N. 8.63. 
Found: C, 73.71? H, 5.29; N; 8.47. , 

IR (KBr) cm-: 3430,, 3024, 1653, ,1597, 1524, 1416, 1319, 1252, 
5 .829, .764- 

'HNMR (200MHz,, DMSO-d.) 6 i 2.50-2.65 (2H, m) , 2.82-2.93 (2H, 
m), 5.92 (2H, s), 7 . 29-7 . 67 (IIH , m) , 7 . 85 ( 2H, d, J-8 . 6Hz ) , 
8.73 (2H, d, J=6.8Hz), 9.54 (2H, d, J=6.8Hz), 1Q.19 (IH, 

10 Working Example 22 (Production of Cdmppund 22); 

In DMF (3ml.) was dissolved N-[ 4- (chloroinetliyl) - 
phenyl J -7-phenyl-3 , 4-dihydronaphthalene-2-carbox€unide 
(160mg), and to the mixture vjras added 3 - cy emopyr idiiie 
(133mg). The mixture was stirred at 70'C for 24 hours and 

15 concentrated under reduced pressure. The residue was 
recrystallized from ethyl acetate -methanol to give 3- 
cyano -l-[4-(7- phenyl -3,4- dihy dr o - naphthalene - 2 - 
carboxamido ) benzyl ] pyridinium chloride (Compound 22) 
(58mg) as pale orange crystals. 

20 mp 158-161*C 

Elemental Analysis for C)oH24N30Cl • 1 . 5H2O 
Calcd: C, 71.35; H, 5.39; N, 8.32. 
Found: C, 71.28;. H, 5.49; N, 8.40. 

IR (KBr) cm': 3450, 3028, 1653, 1597, 1520, 1416, 1319, 1252, 
25 766 

'HNMR (200MHz, DMSO-dfi) 61 2.55-2.68 (2H, m), 2.82-2.95 (2H, 
m), 5.88 (2H, s), 7.30-7.90 (13H, m) , 8.32-8.42 (IH, m), 
9.13 (IH, d, J=8.0Hz), 9.47 (IH, d, J=5 . 8Hz ) 10 . 05 ( IH, 
s) , 10.21 (IH, S) V ; 

30 Working Example 23 (Production of Compound 23) 

In DMF (3ml) was dissolved N-( 4- (chloromethyl) - 
phenyl] - 7-phenyl-3 , 4-dihydronaphthalener2-carboxamide 
(160mg), and to the mixture was added 3-chloropyridine (122 
Ul). The mixture was stirred at 70*C for 24 hours and 

35 concentrated under reduced pressure. The residue was 
recrystallized from ethyl acetate -methanol to give 3- 
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chlor o - 1 - [ 4 - ( 7 - phenyl ^3,4- dihy dr o - naphthalene - 2 - 
carboxamido) benzyl Ipyridlnium chloride (Compound 23) 
(llOmg) as pale yellow crystals, 
mp 136-139'C . 
5 Elemental Analysis f or C2A4N2OCI2 • 0 . SHaO 
CalCd: C, 70.16; H, 5,08; N, 5.64. 
Found: C, 70.13; H, 5.03; N,. 5.68. 

IR (KBr) cm': 3450/3028, 1653, 1597, 1520, 1483, 1416, 1317, 

1252, 1213, 1165, 766, 700 
10 ^HNMR (200MHz, DMSO-d«) 6 : 2.55-2.68 (2H, m) , 2. 82-2. 95 (2H, 

m), 5.85 (2H, s), 7.30-7-70 (IIH, m) , 7.86 (2H, d, J=:8.4Hz), 

8.16-8.26 (IH, m), 8.81 (IH, d, J=7.6Hz), 9.24 (IH, d, 

J=6.0Hz), 9.72 (IH, s) , 10.21 (IH, s) . 

Working Example 24 (Production of Compound 24) 
15 In DMF (3ml) was dissolved N- [ 4- (chlpromethyl) - 

phenyl] - 7-pheny 1-3 , 4-dihydronaphthalene-2-carboxamide 

( 140mg) , and to the mixture was added 1-ethylpiperidine (154 

Ml). The mixture was stirred at rpom temperature for 14 

hours and concentrated under reduced pressure. The residue 
20 was recrystallized from ethyl acetate -methanol to give 

1 - ethyl '-l-t4-(7 - phenyl -3,4- dihy dr o - naphthalene - 2 - 

carboxamido) benzyl Ipiperidinium chloride ( Compound 24) 

(125mg) as colorless crystals. 

mp 153-156X: 
25 Elemental Analysis for C3xH35N20Cl • 1 . 5H20 

Calcd: C, 72.42; H, 7.45; N, 5.45. 

Found: C, 72.14; H, 7.41; N, 5.32. 

IR (KBr) cm:': 3450, 2943, 1655, 1595, 1520, 1483, 1416, 1319, 

1255, 1217, 766, 700 
30 'H NMR (200MHz, CDCI3) 6: 1.30-1.42 (3H, m) , 1.60-1.90 (6H, 

m), 2.68-2.95 (4H,,in), 3.27-3-45 (4H, m), 3.55-3.70 (2H, 

m), 4,75 (2H, s), 7.17 (IH* d, J=:7.8Hz), 7.25-7- 60(9H, m) , 

7.90 (IH, s), 8.03 (2H, d, J«8-6Hz)., 10.00 (IH, s). 

Working Example 25 (Production of Compound 25) 
35 In DMF (3ml) was dissolved N- [ 4- ( chloromethyl) - 

phenyl] - 7-phenyl- 3 , 4-dihydronaphthalene-2-carboxamide 
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(leOmg), 6tnd to the mixture waiis adcle>d trie thy lamine (180 
fMl).* The. mixture was stirred at room temperature for 14 

ho«c. concentrated .naer .e^ace^ press^ . ! >e residue 

was recrystallized from ethyl acetate to give 
5 triethyl[4-(7-phenyl-3,4-dihydronaphthalene-2- 

carbpxamida) benzyl ]ammoni\im chloride (Compound 25) (176mg) 

as colorless crystals. 

mp 205r206'C 

Elemental Analysis for CjoHasNjOCl • 0 . 2H2O 
10 Calcd: C, 75.28; 7.45; N/ 5.85. 

Found: C, 75.10; H. 7.38; N. 5.91. 

IR (KBr).cm'': 3450, 3007, 1655, 1599, 1519, 1483, 1416, 1319, 
1252, 1215, 768, 704 

'H NMR (200MHz, CDCl,) <5 ; 1.37 (9H, t, J=6 . 9Hz ) , 2 . 72-2 . 96 
15 (4H, m), 3.22 (6H, q, J=6.9Hz), 4.62 (2H, s), 7.15-7.45 (7H, 
m), 7.50-7.60 (3H, m), 7.99 (IH, s), 8.12 (2H, d, J=8.6Hz), 
10,19 (IH, s) . 

Working Example 26 (Production of Compound 26) 

In DMF (3ml) was dissolved N-[ 4- (chlorbmethyl) - 

1 0 phenyl 1 - 7 phenyl -3,4- dihydronaphthalene - 2 - carboxamide 

(160mg), and to the mixture was added tripropylamine (244 
Ul) . The mixture was stirred at room temperature for 14 
hours and concentrated under reduced pressure . The residue 
was recrystallized from ethyl acetate to give [4-(7- 

5 phenyl -3,4 - dihydronaphthalene - 2 - carboxamido ) - 

benzyl] tripropylammonium chloride (Compound 26) (205mg) as 
colorless crystals . 
mp 206-207*C 

Elemental Analysis for C33H41N2OCI • 0 . 5HaO 
0 Calcd: C, 75.33; H, 8.05; N, 5.32. 
Found: C, 75.59; H, 7.88; N, 5.63, 

- * ' . * ■ * ' 

IR (KBr) cm"': 3450, 2970, 1649, 1595, 1524. 1481, 1417, 1317, 
1252, 1217, 770, 708 

'H NMR (200MHz, CDCl,) 6:0. 94 (9H, t, J=7 . 2Hz ) , 1 . 60-1 . 90 
5 (6H. m), 2.79-3.10 (lOH, m) , 4.64 (2H,^ s), 7.07 (2H. d, 
J=8.4HZ), 7.20 (IH, d, J=7.8HZ), 7.31-7.45 (4H, m) , 
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7.54-7.60 (3H, m) , 8.10 (IH, s) , 8.19 (2H, d, J=8,6Hz) , 10.43 
(IH/ s). 

Working Example 27?. (Production of Compound 27) 

In DMF ( 3ml ) was dissolvied N- [ 4 - ( chloromethyl ) - 
5 phenyl] r7-phenyl- 3 , 4 -dihydronaphthalene- 2 -carboxamide 

(160mg), and to the mixture was added 3-ethylpyridine (146 
111). The mixture was stirred at 70*C for 72 hours and 
concentrated under reduced pressure. The residue was 
reciryst alii zed from ethyl ace tatet -methanol ^o give 3- 
10 ethyl- 1- [ 4- (7 -phenyl- 3 , 4-dihydro-naphthalene-2- 

carboxamido) benzyl Ipyridinium chloride (Compound 27) 
(185mg) as colorless crystals, 
mp 142-145t: 

Elemental Analysis for C31H29N2OCI • O.5H2O 
15 Calcd: C, 75.98; H, 6.17; N, 5.72. 
Found: C, 75.96; H, 6.13; N, 5.99. 

IR (KBr) em's 3381, 1657. 1597, 1520, 1416, 1317, 1252, 762 
'H NMR (200MHz, CDCI3) 6: 1.25 (3H, t, J=7.6Hz), 2.64-2.88 
(6H, m), 6.09 (2H, s ) , 7.14 (IH, d. J=7.8Hz), 7.25-7.52 (9H, 

20 m), 7.71-7.88 (4H, ra), 8.04 (IH, d, J=8.0Hz), 9.37 (IH, d, 
J=6.0Hz), 9.43 (IH, s), 9.81 (IH, s). 
Working Example 28 (Production of Compound 28) 

In DMF ( 3ml ) was dissolved N- [ 4 - ( chloromethyl ) - 
phenyl 1 - 7 - phenyl -3,4- dihydronaphthalene - 2 - carboxamide 

25 (160mg), and to the mixture was added 2-picoline (126/xi). 
The mixture was stirred at 70*0 for 63 hours and concentrated 
under re<iuced pressure. The residue was recrystallized 
frpm ethyl acetate -methanol to give 2-methyl-l- [4- ( 7- 
phenyl- 3 , 4 - dihydronaphthalene - 2 - carboxamide ) benzyl 1 - 

30 pyridinium chlpipide (Compound 28) (140mg) as pale brown 
crystals . 
mp 152-155*0 

Elemental Analysis for CaoH^TNiOCl • 1 . OH2O 
Calcd: C, 74.29; H, 6.03; N, 5.78. 
35 Found: C, 74.56; H, 5.93; N, 5.80. 

IR (KBr) cm': 3402, 1630, 1597, 1520, 1414, 1319, 1250, 764, 
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NMR (200MHz, CDCl,) 6: 2.60-2.90 (7H, m), 6.07 (2H, s), 
7.04-7,15 (3H, m) , 7. 25-7.50 (7H, m) 7.65 (IH, d, J=7.8Hz) , 
7.72-7.92 (4H, m) , 8.12-8.22 (IH, in), 9.63 (IH, d, J=6.2Hz), 
5 9.86 (IH, s) . 

Working Example 29 (Production of Compound 29) 

, . In DMF ( 3ml ) was dissolved . N-1 4 r ( qhloromethyl ) - 
phenyl ] -7-phenyl-3 , 4-d±hy<3b:onaplitlialene-2-carbpxamide 

* * " - 

(ISOmg) , and to the mixture was added thlazole (91iL6l) . The 

• • ' » ^« . . . • . 4. . ^ 4 . ^ _ .■ .... 

10 mixture was stirred at 10.0*C for 48 hours and concentrated 
under reduced pressure • The residue wa,s recrystallized f rom 
ethyl acetate -methanol to give 3-[4-(7~phenyl-3,4- 
dlhydronaphthalene-2-carboxamido )benzyl] thiazolium 
chloride (Compound 29) (133mg) as pale brown crystals. 

15 mp 149-152Xi 

Elemental Analysis for CziHiaNjOSCl • 0 . 5HaO 
Calcd: C, 69.29; H, 5.17; N, 5.99. 
Found: C, 69.43; H, 4.88; N, 6.12. 

IR (KBr) cmS 3419, 3026, 1649, 1597. 1520, 1414, 1317, 1252, 
20 764, 698 

'HNMR {200MHz, DMSO-d«) 6 : 2.55-2.67 (2H, m) , 2.82-2.96 (2H, 
m) , 5.78 (2H, s) , 7.29-7.71 (IIH, m) , 7.84 (2H, d, J=8.2Hz) , 
8.33-8.40 (IH, m) , 8.58-8.66 (IH, m) , 10.18 (IH, s) , 10.42 
(IH, s). 

25 Working Example 30 (Production of Compound 30) 

In DMF (3ml) was dissolved N- [ 4- (chloromethyl ) - 

• , » • ' ' ' 

phenyl! -7-phenyl-3 , 4-dlhydronaphthalene-2-carbpxamlde 

(160mg) , and to the mixture was added gulnuclldlne ( 285mg) . 

The mixture was stirred at lOO'C for 24 hours and 
30 concentrated under reduced pressure. The residue was 

recrystallized from ethyl acetate -methanol to give 1- 

[ 4 - ( 7 - phenyl -3,4- dlhydronapht halene - 2 - carboxamlde ) - 

benzyl ]qulnuclldlum chloride (Compound 30) (62mg) as 

colorless crystals. 
35 mp 250-252t: 

Elemental Analysis for C31H33N2OCI • 0 . 9H2O 
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Calcd: C,. 74.28; H, 7-00; N. 5.59. 
Found: C, 74.48; H,7.01; N, 5.56* 

IR (KBr) cm': 3425, 2945, 1655, 1595, 1520, 1416, 1319, 1255, 
833, 766, 7G0 

5 NMR (200MHz, CPCI,) 6 : 1 . 75-2 . 15 ( 7H ; m) , 2 . 68-2 . 90 (4H, 

m), 3.40-3.70 (6H, m) , 4.73 {2H, s), 7.15 (IH, d, J=7.8Hz), 
7.25t7.56 (9H, m) , 7.88 (IH, s), 7.96 (2H, d, J=8.0Hz), 9.93 
(IH, s) . 

Working Example 31 (Production of Compound 31) 
10 In DMF (3ml) was dissolved N- [ 4- (chloromethyl) - 

phenyl ] - 7 - phenyl -3,4- dihy dr onaph thalene - 2 - car boxamide 
(150mg), and to the mixture was added ethyl 1-raethyl- 
piperidine-4-carboxylate ( 206mg) . The mixture was stirred 
at room temperature for 15 hours and concentrated under 
15 reduced pressure. The residue was recrystallized from 
ethyl acetate-methanol to give 4-ethoxycarbonyl-l- 
methyl-1- [4- (7-phenyl-3 , 4-dihydronaphthalene-2- 
carboxamido)benzyl ]piperidinium chloride (Compound 31) 
(185mg, ratio of isomers»37 : 63) as colorless crystals. 
20 mp 153-156X; 

Elemental Analysis for CaaHjTNaOaCl • O.5H2O 
Calcd: C, 71.53; H, 6.91; N, 5.06. 
Found: C, 71.69; H,6.76; N, 5.11. 

IR (KBr) cm': 3388, 1726, 1655, 1595, 1520, 1483, 1416, 1319, 

25 1254, 1214, 766, 700 

'H NMR (200MHz, CDCI3) 6 I 1.15-1,30 (3H, m) , 2.05-2.22 (3H, 
m), 2.65-2.92 (6H, m) , 3.02 (l.llH, s) , 3.13 (1.89H, s), 
3.38-3.75 (3. 26H, m) , 3.88-4.22 (2.74H, m), 4.76 (1.26H, 
s), 5.09 (0,74H, s), 7.15 (IH, dd, J=4.4, 7.6Hz), 7.25- 

30 7.55 (9H, m), 7>83 (IH, s), 7.94 (IH, d, J=8.4Hz), 8.00 (IH, 
d, J=8.4H2), 9.74 (0.63H, s), 9.84 (0.37H, s) . 
Working Example 32 (Production of Compound 32) 

In THF (10ml) was dissolved N- [ 4- (chloromethyl) - 
phenyl ] - 7 -phenyl-3 , 4 -dihydronaphthalene-2 -carboxamide 

35 (300mg), and to the mixture was added hexamethyleneimine 
(2 70 //I). The mixture was refluxed for 3.5 hours. The 
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reaction mixture was copied to room temperature, and to the 

mixture was added water (SOml) . . The mixture was extracted 

with ethyl acetate. The organic layer was washed with 

saturated sodium chloride solution, dried with anhydrous 

5 sodium sulfate, and concentrated under reduced pressure. 

The residue was separated and purified with column 

" ' ■ - . . •• ■ . . 

chromatography (ethyl acetate/ trie thylamlne=20/l) and 

recrystalllzed from ethyl acetate-hexane to give N-[4~ 

(1 -perhydroazeplnylmethyl ) -phenyl ] - 7 -phenyl- 3 , 4 - 

10 dlhydronaphthalene-2-carbox£unide (Compound 32) {257mg) as 

colorless crystals. 

mp 168-170t; 

Elemental Analysis for CsoHjzNzO 
Calcd: C, 82.53; H, 7.39; N, 6.42. 
15 Found: C, 82.28; H, 7.26; N, 6.37. 

IR (KBr) cm': 3304, 2924, 1645, 1601, 1520, 1410, 1317, 1254, 
831, 762, 698 

'h NMR (200MHz, CDCI3) 61 1.61 (8H, s), 2.56-2.76 (6H, m) , 
2.92-3.03 (2H, m) , 3.61 (2H, s), 7.23-7.61 (14H, m) . 

20 Working Example 33 (Production of Compound 33) 

In DMF (3ml) was dissolved N- [4- ( 1-perhydro- 
azepinylmethyl ) phenyl ] -7 -phenyl- 3 , 4-dihydronaphthalene- 
2-carboxamide (150mg), and to the mixture was added methyl 
iodide (64M 1) . The mixture was stirred at room temperature 

25 for 12 hours and concentrated under reduced pressure. The 
residue was recrystalllzed from ethyl acetate -methanol to 
give 1-methyl-l- [ 4- ( 7-phenyl-3 , 4-dihydronaphthalene-2- 
carboxamido)benzyl]perhydro-azepinium iodide (180mg) as 
colorless crystals. 

30 mp 197-199^ 

Elemental Analysis for CsiHssNiOI • 0.5HzO 
Calcd: C, 63.37; H, 6.18; N, 4.77. 
Found: C,^ 63.39; H, 6,31; N, 4.71. 

IR (KBr) cm': 3427, 3267, 2937, 1660, 1593, 1520, 1481, 1417, 
35 1313, 1250, 694 

'HNMR (200MHz, DMSO-dft) 6 : 1 . 50-1 . 70 ( 4H, m) , 1.80-1.96 (4H, 
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m). 2.55-2.68 (2H, m), 2,83-2.97 (5H, m) , 3 - 22-3 . 36 ( 2H, 

m), 3.40^3.60 (2H; m) . 4.50 (2H, s). 7.30-7>70 (IIH. m) . 

7.89 (2H, a, J=8.4Hz), 10.19 (IH, s). 

4 

Working Example 34 (Production of Compound 34) 
5 In DMF (3ml) was dissolved N-[4-(chlororaethyl)- 

phenyl 1 - 7 - ( 4 -raethylphenyl ) -3,4- dihydronaphthalene - 2 - 
carboxsunlde (150mg), and to the mixture was added 1- 
ethylplperldlne (159 iL6 l) . , The mixture was stirred at room 
temperature for 20 hours. To the reaction mixture was added 
10 ethyl acetate (100ml), and the resulting precipitate was 
filtered to give l-ethyl-l-[4-[7- (4-methylphenyl) -3,4- 
dihydronaphthalene- 2 -carboxamldo ] benzyl ] plperldlnlum 
chloride (Compound 34) (156mg) as colorless crystals . 
mp 207-209X^ 
15 Elemental Analysis for Cj2H37N20Cl 

Calcd: C, 76.70; H, 7.44; N, 5.59. 
Found: C, 76.33; H. 7.22; N, 5.67. 

IR (KBr) cm': 3440, 2945, 1651, 1595, 1520, 1416, 1321, 1248, 
808 

20 'H NMR (200MHz, CDCl,) 6: 1.36 (3H, t, J=6.0Hz), 1.60-1.90 
(6H, m), 2.37 (3H, s), 2.68-2.92 (4H, m) , 3.26-3.42 (4H, 
m), 3.52-3.70 (2H, m) , 4.76 {2H, s), 7.11-7.23 (3H, m) , 
7.31-7.52 {6H, m) , 7.90 (IH, s) , 8.04 (2H, d, J=8.4Hz) , 10.07 
(IH, S) . 

25 Working Example 35 (Production of Compound 35) 

In THF (15ml) was dissolved N-t 4- (chloromethyl)- 
phenyl 1 - 7 - ( 4 -methylphenyl ) - 3 , 4 - dihydronaphthalene- 2 - 
carboxamlde (300mg), and to the mixture was added 4- 
benzylpiperldlne (408 Ml) . The mixture was refluxed for 19 

30 hours. The reaction mlxtuxre was cooled to room temperature, 
and to the mixture was added water (100ml) . The mixture was 
extracted with ethyl acetate. The organic layer was washed 

with saturated sodium chloride solution, dried with 

* 

anhydrous sodium sulfate, and concentrated under reduced 
35 pressure. The residue was separated and purified with 

column chromatography (ethyl acetate) and recrystalllzed 
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from ethyl acetaterhexane to give N- t4-( 4-benzyl- 

- 

piperidlnomethyl ) phenyl ] - 7 - ( 4 -methylphenyl ) - 3 , 4 - 
dlhydronaphthaleae-:2rcarboxainlcLe (Compound 35) (259mg) as 
colorlesfs crys^tals. : 
5 mp 199-20lt: 

Elemental Analysis for C,7H,eNaO 
ealcd: C, 84.37; H, 7,27; N, 5. 32, , 
Foun4: G^.84;34; H, 7.18; N, 5.39. 

IR (KBr) cmS 3439, 2920, 1647, 1520, 1412, 1315, 808,; 700 
10 *H NMR (200MH?, CDCl,) 6: 1 . 20-1 . 70 ( 5H, m) , 1. 8Q- 1 . 97 ( 2H , 
m), 2;40 (3H,.s), 2.53 (2H, d, J=6 . 2Hz ) , 2 . 65-2 . 78 (2H, m) , 
2.80-3.02 (4H, m) , 3.45 (2H, s), 7.09-7.36 (IIH, m) , 
7-40-7.63 (7H, m) . 

Working Example 36 (Production of Compound 36) 
15 In DMF (3ml) was dissolved N- [4- ( 4^benzyl-piperidino- 

me thyl ) phenyl J - 7 - ( 4 -me thy Ipheny 1 ) - 3 , 4 - dihydr o - 
naphthalene- 2 -carboxamide (150mg), and to the mixture was 
. added methyl iodide (53 Ml). The mixture was stirred at room 
temperature for 23 hours. To the reaction mixture was added 
20 ethyl acetate ( 10 Oml) , and the resulting precipitate was 
filtered to give 4-benzyl-l-methyl-l- [ 4- [ 7- ( 4-methyl- 
phenyl ) - 3 , 4 - dihydronaphthalene - 2 - carboxamido ] benzyl ] - 
piperidinium iodide (Compound 36) (141mg, ratio of 
isomers=19 : 81 ) as colorless crystals. 
25 mp 209-212*C 

Elemental Analysis for C,.H4iN20I • O.5H2O 
Calcd: C, 67.35; H, 6.25; N, 4.13. 
Found: C/ 67.28; H, 6 . 33 ; N, 4 . 08 . 

IR (KBr) cmS 3439, 1659, 1593, 1520, 1416, 1317, 1250, 812 
30 'H NMR (200MHz, DMSO-d^) (5 : 1.55-2.00 (5H, m), 2.35 (3H, s) , 

2.52-2.75 (4H, m), 2.80-3.00 (5H, m) , 3.20-3.40 (4H, m) , 

4.49 (1.62B, s), 4.60 (0 . 38H, s ) , 7 . 13-7 . 60 (15H, m) , 

7.80-.7.90 (2H, m), 10.15 (IH, s). 

Working Example 37 (Production of Compound 37) 
3 5 In DMF ( 3ml ) was dissolved N- [ 4 - ( chloromethyl ) - 

phenyl ] - 7 - ( 4 - me thy Ipheny 1 ) - 3 , 4 - dihydronaphthalene - 2 - 
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carboxamlde, (ISOmgK and to the mixtxare was added 1- 
ethylperhydroazepine (98mg)- The mixture. w^s st±f red at 
room temperature for 15 hours . To the reaction mixture was 
added ethyl acetate (100ml) , and the . resulting precipitate 
5 was filtered and recryst alii zed from ethyl acetate-raethanol 
to give l-ethyl-l-i 4- [ 7^ (4-methyl-phenyl) -3 , 4- 
dihydronaphthalene- 2-carboxamido ] benzyl ] perhydro- 
azepinium chloride (Compound 37) {137mg) as colorless 

crystals . ^ 
10 mp 207-210t: 

Elemental Analysis for CasHMNjOCl • O.SHjO 
Calcd: 75.62; H, 7.69; 5.34. 

Found: C, 75.82; H, 7.69; N, 5.42. 

IR (KBr) cmS 3431, 2931, 1653, 1597, 1520, 1325, 1255, 808 

15 'H NMR (200MHz, DMSO-di) <5 : 1.40 (3H, t, J=7.1Hz), 1.50- 
1.65 (4H, m), 1.7O-1.90 (4H, m) , 2.35 (3H, s), 2.55-2.67 
(2H, m), 2.80-2.93 (2H, m) , 3.12-3.35 (4H, m), 3.40-3-57 
(2H, m), 4.47 (2H, s), 7.23-7.35 (3H, m) , 7.50-7.60 (7H, 
m), 7.91 (2H, d, J=8.4Hz), 10.26 (IH, s). 

20 Working Example 38 (Production of Compound 38) 

In DMF ( 3ml ) was dissolved N- [ 4 - ( chloromethyl ) - 
phenyl 1 - 7 - ( 4 -me thylpheny 1 ) - 3 , 4 - dihydronaphthalene - 2 - 
carboxamide (150mg), and to the mixture was added 1- 
propylperhydroazepine (109mg) . The mixture was stirred at 

25 room temperature for 15 hours. To the reaction mixture was 
added ethyl acetate (100ml) , and the resulting precipitate 
was filtered to give .1 - [ 4 - [ 7 - ( 4 -methylphenyl ) -3,4- 
dihydronaphthalene- 2-carboxamido 1 benzyl ] - 1 -propyl - 
perhydroazepinium chloride (Compound 38.) (163mg) as 

30 colorless crystals, 
mp 195-199t: 

Elemental Analysis for C34H41N2OCI • 0 . 5H2O 
CalcdrC, 75.88; H, 7.87; N, 5.21. 
Found: C, 76.07; H, 7.83; N, 5.21. 
35 IR (KBr) cm"': 3423, 2937, 1651, 1595, 1520, 1317, 1250, 814 
'H NMR( 200MHz, DMSO-d*) 61 0.93 (3H, t, J=7.2Hz), 1.52- 
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1.65 (4H,m), 1.75-1.93 (6H.m). 2.35 (3H, s), 2.55-2.68 
(2H^ vm) ,2.8p-2.95 (2H, m) , 3.00-3.13 (2H, m), 3.22-3.40 
(2H, m) / 3.40-3.58 (2H, m) ,.4. 49,_ {2H, s), 7.23-7.35 (3H, 
my, 7.46-7.60 .(7H; m), 7-90 (2H, d, J=8.0H2), 10.22 (IH, 

5s).;. 

Working Example, 39 (Production of Compound 39) 

In pi4F , (3ral) was dissolved Nt£ 4- (chloromethyl) - 
plienyl ] - 7- ( 4 -rmethylphenyl ) - 3 , 4 -dihydronaphthalene- 2 - 
ccurboxamlde (150mg), and to the mixture was added 1- 
10 ethylperhydroazocine (ip9mg). The mixture was stirred at 
room temperature for 14 hours. To the reaction mixture was 
added ethyl acetate (100ml), and the resulting precipitate 
wa3 filtered and recrystallized from ethyl acetate-methanol 
to give l-ethyl-l-[4-(7-(4-methyl-phenyl)-3,4- 
15 dihydronaphthalene - 2 -carboxamido 1 benzyl J perhydro- 

azocinium chloride (Compound 39) (142mg) as colorless 
crystals . 
mp 197-199^: 

Elemental Analysis for C34H«NaOCl • O.SH^O 
20 Calcd: C, 75,88; H, 7.87; N, 5.21. 
Found: Ci 75.67; H, 7.88; N, 5.30. 

IR (KBr) cm"': 3437, 2926 / 1655 , 1595 , 1520, 1489, 1416, 1321, 
1252, 812 

'H NMR (200MHz, DMSO-d«) <5 : 1.30-2.00 (13H, m) , 2.35 (3H, 
25 s) , 2.55-2.70 (2H, m), 2.85-3.00 (2H, m) , 3 . 05-3 . 50 ( 6H . 
m) , 4.44 (2H, s) , 7.20-7.37 (3H, m) , 7.40-7.60 (7H, m) , 7.92 
(2H, d, J=8.6Hz), 10.28 (IH, s). 
Working Example 40 (Production of Compound 40) 

. In THF ( 7ml ) was dissolved N - [ 4 - ( chloromethyl ) - 
30 phenyl] -7- (4-methylphenyl) -3 , 4 -dihydro -naphthalene- 2- 
carboxamide (150mg), and to the mixture was added 1- 
methylpiperazine (129jt£l) . The mixture was refluxed for 24 
hours . The reaction mixture was cooled to room temperature , 
aind to the. mixture was added 5% sodium hydrogen carbonate 
35 solution (50ml). The mixture was extracted with ethyl 

acetate . The organic layer was washed with saturated sodium 
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( 100ml) . The mixture was extracted with ethyl acetate . The 
organic layer was washed with saturated sodium chloride 
solution, dried with anhydrous sodium sulfate, and 
concentrated under reduced pressure.. The residue .was 
recrystallized from ethyl acetate-diisopropylether to give 
N- [ 4 - ( piper idinome thy 1 ) phenyl ] - 7 -phenylnaphthalene-2 - 
carboxamide (Compound 58) (491mg) as pale yellow crystals . 
mp 177-178^: 

Elemental Analysis f or CasHjeNzO • 0 . 2H2O 
Calcd: C, 82.12; H, 6.75; N, 6.60. 
Found: C, 82.26; H, 6.80; N, 6.62. 

IR (KBr) cm*': 3313, 2933, 1649, 1527, 1317 ,849 , 754 , 692 
'H NMR (2OOMH2, CDCI3) 6: 1.37-1.65 (6H, m), 2.35-2.45 (4H, 
m), 3.48 (2H, s), 7.33-7.57 (5H, m), 7 . 62-7 . 77 ( 4H , m) , 
7.83-8.01 (5H, m), 8.15 (IH, s), 8.44 (IH, s). 
Working Example 59 (Production of Compound 59) 

In DMF (3ml) was dissolved N- [ 4- (piperidinomethyl) - 
phenyl] -7 -phenylnaphthalene- 2 -carboxamide (300mg), and to 
the mixture was added methyl iodide (133 Ml). The mixture 
was stirred at room temperature for 16 hours and concentrated 
under reduced pressure. The residue was recrystallized 
from ethyl acetate to give 1- [ 4- ( 7-phenylnaphthalene-2- 
carboxamido ) benzyl ] - 1 -methylpiperidinium iodide ( Compound 
5?) (374mg) as pale yellow crystals, 
mp 203-207*C 

Elemental Analysis for CjoHjiNaOI * I.OH2O 
Calcd: C, 62.07; H, 5.73; N, A. 83. 

' ■ ' * ■ . 

Found: C, (51.82; H, 5.43; N, 4.87. 

IR (Ki3r) can-*: 3450. 1655, 1597. 1520. 1417, 1317. 1250. 700 
IH NMR (200MHz, DMSO-dJ 6 -. 1.40-2.00 (6H, m) , 2.94 (3H, 
s), 3.25-3.40 (4H, m), 4.56 (2H,s), 7.40-7.60 (5H, m) . 
7.84-7.89 (2H, m), 7 . 95-8 . 17 ( 6H, m) , « . 40 ( IH. s). 8.66 
(IH, s), i0;68 (IH, s). 

Working Example 60 (Production of Compound 60) 

In THF (15ml) was dissolved 5- (4 -me thylphenyl) - 
indene-2-carboxylic acid (500mg) , and to the solution were 
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added oxalyl chloride (262;zi) and a drop of DMF. The 
mixture was stirred at room temperature for 1 hour and 
concentrated under reduced pressure. The residue was 
dissolved in THF (15ml), and to the solution were added 
l-(4-aminoben2yl)piperidine (419mg) and triethylamine (336 
Ml) at room temperature. The reaction mixture was stirred 
at room temperature for 16 hours, and to the mixture was 
added waiter (100ml). The mixture was extracted with ethyl 
acetate . The organic layer wks washed with saturated sodium 
chloride solution, dried with cuihydrous sodium sulfate, and 

t ^ % * T *• • - ■- 

concentrated under reduced pressure. The residue was 
recrystallized from ethyl acetate -hexane to give N-t4- 
( piper idinomethyl ) phenyl ] - 5 - ( 4 -methylphenyl ) - indene- 2 - 
carboxamide (Compound 60) (549mg) as colorless crystals, 
mp 219-220'C 

Elemental Analysis for Ci^HaoNaO 
Calcd: C, 82.43; H, 7.16; N, 6.63. 
Found: C, 82,17; H, 7.13; N, 6.56. 

IR (KBr) cm": 3346, 2935, 1645, 1597, 1516, 1408, 1315, 1250, 
808 

'HNMR (200MHz, DMSO-d^) 6 : 1.34-1.57 (6H, m) , 2.25-2.40 (7H, 
m), 3.30-3.43 (2H, m) , 3.80-3.90 (2H, m) , 7.20-7.32 (4H, 
m), 7.56-7.68 (4H, m) , 7.72 (2H, d, J=8.4Hz), 7.83 (2H, s), 
9.96 (IH, s) . 

Working Example 61 (Production of Compound 61) 

In DMF (10ml) was dissolved N- [ 4- (piper idinomethyl ) - 
phenyl] -5- (4 -methylphenyl) indene- 2- carboxamide (400mg) , 
and to the mixture was added methyl iodide (177iLtl). The 

mixture was stirred at room temperature for 86 hours and 

* - . * • , .■ . . * • ■ 

concentrated under reduced pressure. The residue was 
recrystallized from ethyl acetate to give l-[4-[5-(4- 
methylphenyl )indene- 2 -carboxamide] -benzyl] -1-methyl - 
piperidinium iodide (Compound 61) (516mg) as pale yellow 
crystals, 
mp 199-201*C 

Elemental Analysis for CjoHjjNjOI • 0 . SHjO 
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* " ' • ■ . , . • , . ; . ' - "i . . . • ; 

Calcd: G, 62.83; H, 5.98; N, 4.88. 
Found: C„ 62.56; 5.87; N, 4.97. 

IR (rar) cmS .3450, 2947, 1651, 1595, 1520, 1416, 1322, 1246, 

5 'h NMR (200MHz, DMSO-d«) 5 : 1 . 40-2 , 00 (6H, m), 2.36 (3H, s), 
2.92 (3H,s), 3.20-3.40 (4H, m), 3 .;80-3 . 90 ( 2H , m) , 4.54 
{2H, s), 7.30 {2H, d, J=8 . OHz ) 7 • 52 (2h/ d, J=8.0Hz), 
7.55-7.70 {4H, m) , 7.85-7.97 (4H, m) , 10.20^10.35 (IH, m). 
Working Example 62 (Production pf Compound 62) 

10 In DMF (3ml} was dissolved (E) -N- [ 4- ( chloromethyl) - 

phenyl 1 - 3 - ( 4 -methylphenyl ) cinnamamlde { 200mg ) , and to the 
solution were added 1- (4-methoxyphenyl)plperazlne 
dlhydrochlorlde (190mg) and potassium carbonate (382mg). 
The mixture was stirred at ropm temperature for 14 hours, 

15 and to the. mixture was added water (50ml) . The mixture was 
extracted with ethyl acetate. The organic layer was washed 
with . saturated sodium chloride solution, dried with 
anhydrous sodium sulfate, and concentrated under reduced 
pressure. The residue was recrystalllzed from ethyl 

20 acetate -dllsopropylether to give (E)-N-[4- [l-(4-methoxy- 
phenyl ) - 4 - piper az inylme thyl ] phenyl ] - 3 - { 4 -me thylphenyl ) - 
cinnamamlde (Compound 62) (224mg) as colorless crystals, 
mp 207-208*C 

Elemiental Analysis for C34H35N302 
25 Calcd: C, 78.89; H, 6.81; N, 8.12. 
Found: C, 78.59; H, 6.65; N, 8.13.. 

IR (KBr) cm*': 2937, 2812, 1662, 1626, 1512, 1248, 820, 795 

'H NMR (200MHz, CDCl,) 6i 2.41 (3H, s), 2.56-2.65 (4H, m) , 

3.04-3.13 (4H, m), 3.54 (2H, s) , 3.76 (3H, s), 6.61 (IH, 
30 d, J=15.6Hz), 6.78-6.94 (4H, m), 7.23-7.63 (12H, m) , 7.73 

(IH, s), 7.82 (IH, d, J=15.6Hz). 

Working Example 63 (Production of Cpmpound 63) 

In DMF (3ml) was dissolved (E) -N- [4- (chloromethyl) - 

phenyl 1 - 3 - ( 4 -methylphenyl ) cinnamamlde ( 200ihg ) , and to the 
35 solution were added 2-(3,4-dlmethoxyphenyl)ethylmethyl- 

amlne ( 132 M 1 ) and potassium carbonate ( 382mg ) . The mixture 
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. was Stirred at room temperature for 12 hours and to the 
mixture was; added, water (50ml ) . The mixture was extracted 
with ethyl acetate. . The organic layer was washed with 
saturated SQdium chloride solution, dried with anhydrous 
5 sodium sulfate, and concentrated under reduced pressure. 
The residue was separated and purified with column 
chromatography. (ethyl acetate) to give colorless amorphous, 
which was dissolved in ethyl acetate (50ml), aiid to the 
mixture was added 4N hydrochloric acid ethyl ^acetate 

10 solution (0.5ml >. The resulting precipitate was filtered 
and .recrystallized from ethyl acetate -methanol to give 
(E) -N- [ 4- [N- [ 2- ( 3 ,:4-dimethoxyphenyl)ethyll -N-methyl- 
aminomethyl ] phenyl J r- 3 - ( 4 - me thylphenyl ) cinnamamide 
hydrochloride (Compound 63) (245mg) as colorless crystals. 

15 mp 214-217'C 

Elemental Analysis for C34H36N203 vl . OHCl 

Calcd: C, 73.30; H, 6.69; N, 5.03; CI, 6.36. 

Found: C, 73.00; H, 6.66; N, 4.99; CI, 6.20. 

IR (KBr) cm'S 3427, 2941, 1682, 1601, 1518, 1417, 1344, 1259, 

20 1174, 1026, 793 

'H NMR (200MHz, DMSO-dfi) (5 : 2.37 (3H, s) , 2.66-2.75 (3H, m) , 
2.95-3.40 (4H, m), 3.73 (3H, s), 3.75 (3H, s), 4.15-4.28 
(IH, m), 4.32-4.46 (IH, m) , 6.77 (IH, dd, J=1.8, 8.2Hz), 
6.84-6.94 (2H, m) , 7.02 (IH, d, J=16.0Hz), 7.31 (2H, d, 

25 J?=7.8Hz) , 7.48-7.75 (8H, ra) , 7.79-7.93 (3H, m) , 10.56 (2H, 

Working Example 64 (Production of Compound 64) 

In DMF ( 3ml ) was dissolved ( E ) -N- [ 4 - ( chloromethyl ) - 
phenyl ] - 3 - ( 4 -me thylphenyl ) cinnamamide ( 200mg ) , and to the 

30 solution were added me thy laminoacetonitrile hydrochloride 
(77mg) and potassium carbonate (382mg). The mixture was 
stirred at room temperature for 14 hours, and to the mixture 
was addjBd water ( 50ml ) • The mixture was extracted with 
ethyl acetate. The organic layer was washed with saturated 

35 sodium chloride solution,, dried with anhydrous sodivun 
sulfate, and concentrated under reduced pressure. The 
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residue was recrystailized from ethyl acetate- 
diisopfopylether to give (E) ^N- ( 4- £N- Ccydriomethyl) -N- 
methylaminomethyi] phenyl ] - 3 - ( 4 -methylphenyl ) - 
cinnamamide (Compound 64) (129m^} as colorless crystals, 
mp 163-165^: 

Elemental Analysis f oir Ci^HisNjO • 0 . IH2O 
Calcd: C, 78.60; H, 6.39; N, 10.58. 
Found: C, 78.44; H, 6.32; N; 10.35. 

IR (KBr) cm': 3250, 3055, 1662, 1626; 1599, 1535, 1516, 1412, 
1344, 1184, 982, 822, 791 

NMR (200MHz, CDCI3) 6 : 2.42 (3H, s), 2.44 (3H, s), 3.46 
(2H, s), 3.59 (2H, s), 6.61 (IH, d, J=15 . 4Hz ) , 7 . 23-7 . 65 
(12H, m), 7.74 (IH, s), 7.83 (IH, d, J=:15.4Hz). 
Working Example 65 (Production of Compound 65 ) 

In DMF (3ml) was dissolved (E) -N- [ 4- (chloromethyi) - 
phenyl] -3- ( 4 -methylpheiiyl) cinnamamide (200mg) , and to the 
solution were added imidazole ( 49mg) and potassium carbonate 
(382mg). The mixture was stirred at room temperature for 
18 hours, and to the mixture was added water. The mixture 
was extracted with ethyl acetate . The organic layer was 
washed with saturated sodium chloride solution, dried with 
anhydrous sodium sulfate, and concentrated under reduced 
pressure. The residue was recrystallized from ethyl 
acetate-diisopropylether to give (E) -N- [4- [ (imidazol-1- 
yl ) methyl J phenyl ] - 3 - ( 4 -me thylphenyl ) - cinnamamide 
(Compound 65) (90mg) as colorless crystals, 
mp 198-200^: 

Elementkl Analysis for C26H23N3O • 0 . 3H2O 
Calcd: C, 78.29; H, 5.96; N, 10.53. 
Found: C, 78.26; H, 5.92; N, 10.17. 

IR (KBr) cm': 3026, 1674, 1628, 1601, 1539, ISiS , 1416 , 1342 , 
1182, 1080, 787 

'H NMR (200MHz, CDCl,) <5: 2.41 (3H, s), 5.08 (2H, s) , 6.67 
(IH, d, J=15.4Hz), 6.91 (IH, s), 7.09-7.16 (3H, m) , 7.23-7.30 
(2H, m), 7.35-7.66 (8H, m) , 7 ^ 72 ( IH, s ) , 7.82 (IH, d, 
J=15.4Hz), 8.00 (IH, br s). 
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Working Example 66 (Production of Compound 66) 

In DMF (3ml) was dissolved (E)-N-[ 4- (chloromethyl) - 
pheriyl]-3-(4-inethylphenyl)clnnaniamide (200mg). and to the 
solution were added 3- (hydroxyme thy l)plperldine (191mg) . 
5 The mixture was stirred at room temperature for 72 hours, 
and to the mixture was added water (50ml) . The mixture was 
extracted with ethyl acetate^ The organic layer was washed 
with saturated sodium chloride solution, dried with 
anhydrous sodiiim sulfate^ and concentrated under reduced 

10 pressure;. The residue was recrystallized from ethyl 

acetate- diisopropyletheir to give (E) -N- { 4- [ 3- (hydroxy- 
methyl ) piperidihomethyl 1 phenyl ] - 3 - ( 4 -methylphenyl ) - 
cinncunamide (Compound 66) (160mg) as colorless crystals, 
mp 153-154T3 

15 Elemental Analysis for Cj^HaiNjOa * 0 . IHzO 
Calcd: C, 78.74; H, 7.34; 6.33. 
Found: C, 78.51; H, 7.32; N, 6.25. 

IR (KBr) cm*': 3290, 2924, 1664, 1626, 1603, 1543, 1514, 1412, 
1346, 1186, 789 

20 NMR (200MHz, CDCl,) 6: 1.5G-1.90 (3H, m), 2.05-2.35 (4H, 

m) , 2.41 (3H, s) , 2.50-2.63 (IH, m) , 2 . 70-2 . 80 ( IH, m) , 3.46 
(2H, s), 3.50-3.71 (2H, m), 6.65 (IH, d, J=^15.6Hz), 7.23-7.31 
(4H, m), 7.36-7.61 (7H, m) , 7.70-7.87 (3H, m) . 
Working Exeunple 67 (Production of Compound 67) 

25 In DMF (3ml) was dissolved (E) -N- [ 4- (chloromethyl) - 

phenyl 1 - 3 - ( 4 rmethylphenyl ) cinnam€Lmide ( 200mg ) , and to the 
mixture was added 3-hydroxypiperidine ( 168mg) . The mixture 
was stirred at room temperature for 13 hours , and to the 
mixtuif'e was added water ( 50ml) . The mixture was extracted 

30 with ethyl acetate. The organic layer was washed with 

saturated sodium chloride solution, dried with anhydrous 
sodium sulfate, and concentrated under reduced pressure. 
The residue was recrystaillized from ethyl acetate- 
diisopropylether to give ( E ) -N- [ 4 - ( 3 -hydroxypiperidino- 

3 5 methyl ) phenyl ] - 3 - ( 4 -me thylphenyl ) cinnamamide ( Compound 
67) (174mg) as colorless crystals. 
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rap 132-134t: / 
Elemental Analysis for CiaHaoNiO, 
Calcd: C, 78.84; H, 7.09; N, 6.57. 
Found: C, 78.58; H, 7.O8; 6.54. 
5 IR (KBr) cm ': 3427, 2937, 1660 , 1628 , 1601, 1539 , 1412 , 1344, 
1184, 791 

'HNMR (200MHz, Di4SO-dO 5: 1.28-1.90 (6H, m), 2.36 (3H^ s), 
2.59-2.68 (IH, m) , 2.72r-2.85 (IH, m) , 3 . 33 ( 2H, s ) , 4 . 56 
(IH, d, J«4.8Hz), 6.93 (IH, d, J=:15 . 8Hz ) , 7 . 20-7 . 35 ( 4H, 

10 m), 7.46-7.71 (8H, m)* 7.89 ( IH, s) , 10 . 19 ( IH, s ) . 
Working Example 68 (Production of Gpmpound 68) 

In DMF (3ml) was dissolved (E)-N-[4-{chlprometliyl)- 
phenyl] -3-(4-methylphenyl)cinnamaniide (200mg), and to the 
mixture was added 2 -piperidinemethanol (191mg). The 

15 mixture was stirred at room temperature for 13 hours, and 
to the mixture was added water (50ml). The mixture was 
extracted with ethyl acetate. The organic layer was washed 
with saturated sodium chloride solution, dried with 
anhydrous sodium sulfate , and concentrated under reduced 

20 pressure. Thia residue was recrystallized from ethyl 

acetate-diisopropylether to give (E)-N-(4-[2-(hydroxy- 
methyl ) piper idinome thy 1 1 phenyl 1 - 3 - ( 4 -methylphenyl ) - 
cinnamamide (Compound 68) (120mg) as colorless crystals, 
mp 137-139*0 

25 Elemental Analysis for C29H32N2O2 

Calcd: C, 79.06; H, 7.32; N, 6.36. 
Found: C, 78.73; H, 7.38; N, 6.37. 

IR (KBr) cm ': 3325, 2922, 1664 , 1630 , 1601 , 1531 , 1412, 1338, 
1174, 974/793 

30 'H NMR (200MHz, CDCl,) 5: 1.30-1.80 ( 6H ^ m) i 2 . 10-2 . 25 (IH, 
m), 2.40-2.57 (IH, m), 2.41 (3H, s), 2.82-2.93 (iH, m), 3.33 
(IH, d, J=13.5Hz), 3.53 (IH, dd, J=4 .0, 10.8Hz) , 3-88 (IH, 
dd, J=4.0, 10.8Hz), 4.04 (IH, d, J«13 . 5Hz ) , 6. 61 ( IH, d, 
J=15.4Hz), 7.23-7.33 (4H, ra), 7 . 37-7 . 62 ( 8H, m) , 7.74 (IH, 

35 s), 7.82 (IH, d, J=15.4Hz). 

Working Example 69 (Production of Compound 69) 
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in DMF (3ml) was dissolved (E) -N- [4- (chloromethyl) - 

phenyl] --3-(4-methyipheriyi)clnnamamide (200mg), and to the 

mixture was added 2T(2-hydr6xyethyl)piperidine (214mg). 

The mixture was stirred at room temper a t\ire for 18 hours, 

5 and to the mixture was added wa1:er (50ml) . The mixture was 

extracted with ethyi acetate. The organic layer was washed 

' • '". .- * ■ • .... « . . ■ 

with saturated sodium chloride solution , dried with 

anhydrous sodium sulfate, and concentrated under reduced 

pressure. The residue was recrystallized from ethyl 

10 acetate -diisopropyle their tb give (E)-N-[4-[2-(2- 

hydrbxyethyi ) piperidinbme thyl 1 phenyl ] - 3 - ( 4 -methyl - 

phenyl )cinnamamide (Compiotind 69) (202mg) as colorless 

crystals. 

mp 142-143t: 

15 Elemental Analysis for C3oH34N202 

Calcd: C, 79.26; H. 7.54; N, 6.16. 
Found: C, 79.00; H, 7.27; N, 6.19. 

IR (KBr) cm"': 3300, 2935, 1666, 1628, 1603, 1541, 1516, 1412, 
1344, 1182, 789 

20 'H NMR (200MHz, CDCl,) (5: 1.30-2.13 (8H, m) , 2.20-2.35 (IH, 
m), 2.41(3H, s), 2 . 73-2. 87 ( IH, m) , 2 . 92-3 .07 ( IH, m) , 3.48 
(IH, d, J=i3.0Hz), 3.70-3.83 (IH, m) , 3.90-4.02 (IH, m) , 
4.14 (IH, d, J=13.GHz), 6.65 (lH,d, J=15.4Hz), 7.23-7.33 
(4H, m), 7.38-7.64 (7H, m), 7.72-7.87 (3H, m) . 

25 Working Example 70 (Production of Compound 70) 

In THF (lOml) was dissolved 3- (4-me thy Iphenyl)- 
cinnamic acid (0.48g) , and to the solution were added oxalyl 
chloride (0 .35ml) aiid a drop of DMF. The mixture was stirred 
at rboih temperattire f br 1 hour and concentrated under reduced. 

30 pressure. The residue was dissolved in THF (20ml), and to 
the solution were added 1- ( 4-aminobenzyl)piperidine 
( 0 . 38g ) and trie thy lamine ( 0 . 34mi ) at room temperature . 
The reaction mixture was stirred at room temperature for 
2 hours, and to the mixture was added water (150ml). The 

35 mixture was extracted with ethyl acetate. The organic layer 
was washed with saturated sodium chloride solution , dried 
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with anhydrous magnesium sulfate and concentrated under 
reduced pressure. The residue was recrystalllzed from 

ethyl acetate -dlisopropylether to give (E) -N- [4- 

.*.'■-■ ' ' * 

{ piper Idlnome thy 1 ) - phenyl ] - 3 - ( 4 -methylphenyl ) r 
5 clnnamamlde (Compound 70) (0.60g) as pale yellow crystals, 
mp 154-156t: 

Elemental Analysis for CiaHaoNiO * 0 • 4H2O 
Calcd: C, 80.50; H, 7.43; N, 6.71. 
Found; C, 80.60; H, 7.28; N, 6.52. 

10 'h NMR (200MHz. CDCI3) 6: 1-44 ( 2H/ m) , 1 • 58 ( 4H , m) , 2.39 
(4H, ra), 2.41 (3H, s) , 3.47 (2H, s), 6.61 (IH, d, J==15.6HzK 
7.25-7.60 (12H, m) , 7.73 (IH, s), 7.82 (IH, d, J==15-6Hz). 
Working Example 71 (Production of Compound 71) 

In THF (10ml) was dissolved 3- (2-methylphenyl) - 

15 cinnamic acid (0.48g) , and to the solution were added oxalyl 
chloride ( 0 • 35ml ) and a drop of DMF . The mixture was stirred 
at room temperature for 1 hour and concentrated under reduced 
pressure. The residue was dissolved in THE (20ml), and to 
the solution were added 1 - ( 4 -aminobenzyl ) piperidine 

20 (0.38g) and triethylamine (0.34ml) at room temperature* 
The reaction mixture was stirred at room temperature for 
2 hours, and to the mixture was added water (50ml). The 
mixture was extracted with ethyl acetate . The organic layer 
was washed with saturated sodium chloride solution, dried 

25 with anhydrous magnesium sulfate and concentrated under 
reduced pressure. The residue was washed with ethyl 
acetate-diisopropylether to give (E)-N- t4-(piperidino- 
methyl ) p;heriy 1 ] - 3 - ( 2 -methyl - phenyl ) - clnnamamlde ( Compound 
71) (0.75g) as pale yellow amorphous. 

30 Elemental Analysis for CaaHaoNaO • 0. 5H2O 
CaicdrC, 80.16; H, 7.45; N, 6.68. 
Found: C, 80.15; 7.38; N, 6.64. 

'H NMR (200MHz, CDCI3) 6z 1.45 (2H, m) , 1.58 (4H, m) , 2.27 
(3H, s), 2.39 (2H, m) , 3.47 (2H, s), 6,58 (IH, d, J=15.4Hz), 
35 7.24-7.35 (7H, m) , 7 . 39 -7 . 58 ( 6H , m) , 7.80 (IH, d, J=15.6Hz) . 
Working Example 72 (Production of Compound 72) 
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In DMF (4ml) was dissolved (E) -N- (4- (piperidino- 
methyl) phenyl] -3 -(4-me thy Ipheny (0 .41g) , and 

to the mixture was added methyl iodide (0 . 43g) • The mixture 
was stirred at room temperature for 20 hours and concentrated 
5 under reduced pressure. The residue was crystallized from 
ethyl acetate to give (E)-l-methyl-l-[4-(3-(4-methyl- 
phenyl )cinneunamido) benzyl] -piper idinium iodide (Compound 

72) (O.Slg) as pale yellow crystals. 

~ . ■ , "■■•.* ' " 

mp 176-178t: 
10 Elementai Analysis for CHajNaOI • I.5H26 
Calcd: C, 60.10; 6.26; N, 4.83. 

Found: C. 60.19; H, 6.25; N, 4.95. 

'H NMR (200MHz, DMSO-d*) 6: 1.62 (2H. m) , 1.88 (4H, m) , 2.37 
(3H, s) , 2.93 (3H, s) , 3.36 (4H, m) , 4.55 (2H, s) , 6.97 (IH, 
15 d, J=15.8Hz), 7.31 {2H, d, J«7.6Hz), 7.50-7.90 (IIH, m) , 
10.44 (IH, s). 

Working Example 73 (Production of Compound 73) 

In DMF (6ml) was dissolved (E) -N- [ 4- (piperidino- 

methyl)phenyl]-3-(2-methylphenyl)cinnamamide (0.62g) , and 
20 to the mixture was added methyl iodide (0 .64g) . The mixture 

was stirred at room temperature for 20 hours and concentrated 

under reduced pressure. The residue was solidified with 

ethyl acetate to give (E) -1-methyl-l- [ 4- ( 3- ( 2-methyl- 

phenyl )cinnamcuaido) benzyl ] -piperidinium iodide (Compound 
25 73) (0.79g) as pale yellow amorphous. 

Elemental Analysis for C^.H^NzOI • 1.5HaO 

Calcd: C, 60.10; H, 6.26; N, 4.8:^. 

Found: C, 60.00; H, 6.11; N, 5.00. 

NMR (200MHz, DMSO-d«) i5 : 1.62 (2H, m) , 1.88 (4H, m) , 2.27 
30 (3H, s) , 2.93 (3H, s) , 3.32 (4H, m) , 4.56 (2H, s) , 6.94 (IH, 

d, J=15.6Hz), 7.27-7.73 (IIH, m) , 7.84 (2H, d, J«8.4Hz), 

10.40 (IH, S) . 

Working Example 74 (Production of Compound 74) 

In THF (lOml) was dissolved 3-(2,5-dimethylphenyl)- 
35 cihnaraic acid (0.50g) , and to the solution were added oxalyl 
chloride ( 0 . 35ml ) and a drop of DMF . The mixture was stirred 
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at room temperature for 1. hour and concentrated under reduced 
pressure. The residue was dissolved In THF ,(20ml) , and to 
the solution were added 1- { 4-amlnobenzyl) piper Idine 
(0. 38g) and trie thylamlne (0. 34ml) at room tempeiratiire . 
5 The reaction mixture was stirred at room temperature for 
2 hours, and to the mixture was added water (50ml). The 
mixture was extracted with ethyl acetatq. The organic layer 
was washed with saturated sodium chloride solution, dried 
with anhydrous magnesium sulfate and. concentrated under 

10 reduced pressure. The residue was washed with ethyl 

acetate-diisopropylether to give (E) -N- [ 4- (piperidino- 
methyl ) phenyl J - 3 - ( 2 , 5 -dime thy Iphenyl ) cinnamamide 
(Compound 74) {0.75g) as pale yellow amorphous. 
Elemental Analysis for C29H32N20 • 0 . 5HiO 

15 Calcd: C, 80.33; H, 7.67; 6.46. 
Found: C, 80.25; H, 7.34; N, 6.68. 

'H NMR (200MHz, CDCl,) 6: 1.44 (2H, m) , 1.61 (4H, m) , 2.22 
(3H, s), 2.36 (3H, s), 2.47 (4H, m) , 3.55 (2H, s) , 6,61 (IH, 
d, J=15.4Hz), 7.05-7.20 (3H, m) , 7.28-7.60 (8H, m) , 7.71 

20 (IH, s), 7.79 (IH, d. J«15.4Hz). 

Working Example 7 5 (Production of Compound 75) 

In THE (10ml) was dissolved 3- ( 3-nitrophenyl)cinnamic 
acid (0.54g) , and to the solution were added oxalyl chloride 
(0.35ml) and a drop of DMF. The mixture was stirred at room 

25 temperature for 1 hour and concentrated under reduced 

pressure. The residue was dissolved in THE {20ml) , and to 
the solution were added 1- (4-aminobenzyl)piperidine 
(0.38g) and trie thylamlne (0.34ml) at room temperature. 
The reaction mixture was stirred at room temperature for 

30 2 hours, and to the mixture was added water (50ml). The 
mixture was extracted with ethyl acetate . The organic layer 
was washed with saturated sodium chloride solution, dried 
with anhydrous magnesium sulfate and concentrated under 
reduced pressure. The residue was recrystallized from 

35 ethyl acetate to give (E) -N- [ 4- (piperidinomethyl) - 
phenyl] -3- (3 -nitrophenyl) cinnamamide (Compound 75) 
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{0.65g) as pale yellow crystals, 
mp 178-179*C 

Elemental Analysis for C27H27N,O3/:0.5H2O 
Calcd: C, 71.98; H, 6.26; N, 9.33. 
5 Found: C, 71.69; H. 6-38; N, 

^MVm (200MHz. DMSO-d«) (5 : 1.51 (6H. m) , 2.33 (4H. m) , 3.39 
(2H. s), 6.96 (IH, d, J-15.8HZ). 7-24. (2hV d.J=8. GHz), 
7-59-7.83 {7H, m). 8.02 ( IH, s ) , 8 . 18-8 . 30 UB m) , , 8 . 52 
(IH. s). 10.18 (IH. s). 

10 Working Example 76 (Production of CpmppxancJ 76) 

In DMF (6ml) was dissolved (E) -N- [ 4- (piperidino-/ 
methyl ) phenyl ] - 3 - ( 2 . 5 -dimethylphenyl ) cinnamamide ( 0 . 60g ) , 
smd to the mixture was added methyl iodide (0.60g). The 
mixture was stirred at room temperature for 20 hours and 

15 concentrated under reduced pressure. The residue was 

crystallized from ethyl acetate to give (E) -l-methyl-l- 
[ 4 - ( 3 - ( 2 , 5 -dimethylphenyl ) cihnamamidp ) benzyl ] - 
piperidinium iodide (Compound 76) (0.66g) as pale yellow 
crystals. 

20 mp 145-147*C 

Elemental Analysis for C30H35N2OI • 1 ,51120 
Calcd: C, 60.71; H, 6.45; N, 4.72. 
Found: C,^ 61.06; H/ 6.10; 4.74. 

'h NMR (200MHz, DMSO-d*) 6 i 1.62 (2H, m) , 1.88 (4H, m) , 2.22 
25 (3H, s) , 2.33 (3H, s) , 2.93 (3H, s) , 3.33 (4H, m) , 4.55 (2H, 
s), 6.92 (IH, d, J=15.8Hz). 7.07 ( IH, s ) , 7 .15 ( 2H, ABq, 
J=7.6Hz), 7.37 (IH, d, J=7.4Hz), 7-48-7.60 (5H, m) , 7.67 
(IH, d, J=15.6Hz), 7.84 (2H, d, J=8.4Hz), 10.39 (IH, s) . 
Working Example 77 (Production of Compound 77) 
30 In DMF (6ml) was dissolved (E) -N^ [ 4- (piperidino- 

methyl ) phenyl 1 - 3 - ( 3 -nitrophenyl ) cinnamamide ( 0 . 59g ) , and 
to the mixture was added methyl iodide ( 0 . 57g ) . The mixture 
was stirred at room temperature for 20 hours and concentrated 
under reduced pressure. The residue was crystallized from 
35 ethyl acetate to give (E)-l-.methyl-l- [4-(3-(3-nitro- 
phenyl)cinnamamido)benzyl] -piperidinium iodide (Compound 
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77) (0 .759) as pale yellow crystals, 
mp 18i3-190'C , ■ . 

Elemental Analysis for CaeHjoNaQjI • l.SHaO ^ 
Calcd: C, 55.09; H, 5.45; N, 6.88. 
5 Found: C, 54.91; 5.40; N, 7.23. 

'H NMR (200MHz, DMSO-d«), 6z 1.65 (2H, m) , 1.90 (4H, m), 2^94 
(3H, s). 3.35 (4H, m), 4.56 (2H, s) , 6.99 (IH. d, J=15.8Hz), 
7.49-7.88 (9H, m) , 8.04 (IH, s). 8.18-8.29 (2H, m), 8.53 
(IH, s), 10.45 (IH, s). 

10 Working Example 78 (Production of Compound 78) 

In toluene( 10ml) was dissolved (E)-N-[4-(chloro- 
methyl)phenyl] -3- (4-methylphenyl)cinnamam±de (300mg), and 
to the mixture was added tributylphosphine (248A6 1). The 
mixture was stirred at 80*0 for 3 days and cooled to room 

15 temperature. The iresulting precipitate was filtered and 
recrystallized from ethyl acetate -methanol to give (E)- 
tributyl [ 4 - [ 3 - ( 4 -methylphenyl ) cinnamamido ] benzyl ] - 
phosphonium chloride (Compound 78) (389mg) as colorless 
crystals. 

20 mp 216-217X: 

Elemental Analysis for C35H47NOCIP 
Calcd: C, 74.51; H, 8.40; N, 2.48. 
Found: C, 74.40; H/ 8.33; N, 2.63. 

IR (KBr) cm': 3429, 2966, 1674, 1630, 1601, 1537, 1516, 1344, 
25 1180, 789 

^HNMR (20pMHz, DMSO-d«) 6 : 0 .85-1 . 00 { 9H, m) , 1 . 30-1 . 60 ( 12H, 
m), 2.05-2. 25 (6H, m) , 2.37 (3H, s) , 3 . 79 (2H, d, J=15.2Hz), 
7-05 (IH, d,J=15.8Hz), 7.25-7.35 (4H, m) , 7.48-7.90 (9H, 
m) , 10.61 (IH, s) . 

30 Working Example 79 (Productipn of Compound 79) 

In THF (10ml) was dissolved (E) -3- ( 4-methylphenyl) - 
cinnamic acid (400mg) , and to the solution were added oxalyl 
chloride ( 220 M 1) and a drop of DMF. The mixture was stirred 
at room temperature for 1 hour and concentrated under reduced 

35 pressure. The residue was dissolved in THF (10ml) , and to 
the mixture was dropwise added a solution of ( 4 - aminopheny 1 ) 
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« • . ....... • • ' . 

( 2 -pyr idyl ) methanol ( 3 TOing ) and trie thy lamine ( 4 7 1 At 1 ) in 

.THF (15ml) at oX^ . The reaction mixture was stirred at room 

teinperature for 20 hours, eucid to the mixture was added water 

(50ml) . The mixture. was. extracted with ethyl acetate. . The 

5 organic layer was washed with saturated sodium. chloride 

solution, dried with anhydrous sodium sulfate/ and 

concentrated under reduced pressure. The residue was 

• ■ 

recrystallized from ethyl acetate -hexane to giye (E)-N- 
[4-[hydroxy(2-pyridyl)methyllphenyl]-3-(4-methYl- ^ 
10 phenyl ) cinnamamide (Compound 79 ) , ( 517mg ) as colorless 
crystals . . 
mp 162-165t: 

Elemental Analysis for C28H24N20z * 0 • IH2O 
Calcd: C, 79.63; H, 5.78; N, 6.63. 
15 Found; C, 79.53; H, 5.73; N, 6.58. 

IR (KBr) cm"': 3257, 1659, 1626, 1597, 1531, 1410, 1342, 1250, 
1182, 787, 758 

— • * - 

'H NMR (200MHz, CDCI3) <5 : 2.41 {3H, s), 5.27-5.36 (IH, m) , 
5.70-5.77 (IH, m), 6.60 (IH, d, J=15.4Hz), 7.12-7.86 (17H, 

20 m) , 8.57 (IH, d, J==4.4Hz). 

Working Example 80 (Production of Compound 80) 

In THE ( Ipml ) was dissolved ( E ) -N- [ 4 - [ hydroxy ( 2 - 
pyridyl ) methyl 1 phenyl ]- 3 -( 4 -methylphenyl) cinnamamide 
(200mg) , and to the mixture was added 70% mCPBA (152rng). 

25 The mixture was stirred at room temperature for 6 hours, 
and to the solution were added saturated sodium thiosulf ate 
solution (10ml) and saturated potassium carbonate (10ml). 

The mixture was stirred at room temperature for 30 minutes 
cind extracted with ethyl acetate. The organic layer was 

30 washied with saturated, sodiiim chloride solution, dried with 
anhydrous sodium sulfate, and concentrated under reduced 
pressure. The residue was recrystallized from ethyl 
acetate -methanol to give (E) -N.-[ 4- [hydroxy (l-oxido-2- 
pyridyl ) methyl 1 phenyl ] - 3 - ( 4 -methylphenyl ) cinnameimide 

35 (Compound 80) (123mg) as colorless crystals, 
mp 165-167'C 
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Elemental Analysis for C25H24N2O3 
Galcd: C, 77.04; H, 5.54; N, 6.42. 
Found: C, 7^.85; H. 5.55; N, 6.42. 

IR (KBr) cm"': 3288, 1668, 1628, 1601. 1539, 1516, 1433, 1412, 
5 1340, 1184, 791, 768 

• ■ » ■ 

*HNMR (200MH2, CDCl,) fi : 2 . 40 (3H, s) , 6.05 (IH, d, J=4.4Hz) , 
6.37 (IH, d, J=4.4Hz), 6.65 (IH, d, J=15.8Hz), 6.99-7.06 
(IH, m), 7-20-7.31 (4H, m), 7.36-7.87 (12H, m) , 8.20-8.26 
(IH, m) . 

10 Working Example 81 (Production of Compound 81) 

To 3-phenylcinnamic acid (0.62g) were added thionyl 
chloride (5ml) and dimethylf ormamide (catalytic amount), 
and the mixture was refluxed for 4 hours. The solvent was 
evaporated, and the residue was dissolved in tetrahydro- 

15 fiiran. The mixture was dropwise added to a suspension of 
l-(4-aminoben2yl)piperidine (0.5g) and diisopropylethyl- 
amine (1.2ml) in tetrahydrof uran (5ml) under ice-cooling. 
Under nitrogen atmosphere, the mixture was stirred at room 
temperature over night. The solvent was evaporated, and to 

20 the residue was added water . The mixture was extracted with 
ethyl acetate. The organic layer was washed with water and 
saturated sodium chloride solution , and dried with anhydrous 
magnesium sulfate. Under reduced pressure, the solvent was 
evaporated, and the residue was purified with silica gel 

25 polumn (methanol/ trie thylamine/ ethyl acetate). The 

resulting. crude crystals was recrystallized from ethyl 
acetate -he^kane to. give 1- ( 4- (3-phenylcinnamoylamino) - 
benzyl )piperidine (Compound 81) (0.45g) as pale yellow 
. crysftais* 

30 mp 159-160^:. 

'H-N1«R( 5ppm, CpCl,) : 1.37-1.48 (2H, m) , 1.49-1.63 (4H, m) , 
2.34r2.42 (4H, m), 3.45 (2H. s), 6.62 (IH, d. J=15.4Hz), 
7.23-7.63 {13H, m) , 7.76 (IH, s). 7.83 (IH, d, jr=15.4Hz). 
IR(KBr) V : 2934. 1659, 1624cm"'. 
\35 Anal, f or C,THa.N,0 • 0 . 5H,0 : 

Calcd. C, 79. 97; H. 7. 21; N.6.91. 
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Found C, 81 •09; H,:r.02; N/6.94. 
Working £x€unple 82 (Production of Compound 82) 

- A solution of N--,(4-chlorometliylphenyl) -7- (4-•^lethyl- 
pheny 1 ) - 2 ^ 3 - ditiydro - 1 - benzoxepine - 4 - carboxamlde ( 0 . 1 5g ) 
5 anfi. sodium phenyl sulfide (O.OSg) in, dimethylf orraamlde 
(10ml) was. stirred at room temperature over night. The 
solvent was evaporated, and to the residue was added water. 

The mixture was extracted with ethyl acetate. The organic 
layer was washed with .water and saturated sodium chloride 
10 solution, and dried with anhydrous^ magnesium sulfate.. 
. Under reduced pressure , the. solvent, was evaporated to give 
crude crystals, which were recrystalllzed from ethyl 
acetate -hexane to give 7- ( 4-methylphenyl) -N- ( 4- (phenyl- 
thlomethyl) phenyl ) -2, 3- dihydro-1 -benzoxepine- 4- 
15 carboxcunlde (Compound 82) (0.13g) as colorless crystals, 
mp 176-177'C. 

*H-NMR(dppm, CDCI3): 2.39 (3H, s), 3.07 (2H, t, J=4.5Hz), 
4.10 (2H, s), 4.35 (2H, t, J=4.5Hz), 7.06 (IH, d, J=8.2Hz), 
7.18-7.33 (9H, m) , 7.43-7.53 (6H, m) , 7.58 (IH, s) . 
20 IR(KBr) 1652, 1515cm*'. 

Anal . for C3iH27N02S : . 
Calcd. C,77.96; H,5.70; N,2.93. 
Found C,77.72; H,5.57; N,3.07. 

Working Example 83 (Production of Compound 83) 
25 A suspension of l-(4- (3-bromoclnnamoylcimlno) - 

benzyl ) plperldlne (0.4g), 4 -fluorophenyl borate (0.14g), 
IM potassium carbonate (2ml) and ethanol (1ml) in toluene 
( 5ml) was stirred under argon atmosphere at room temperature 
for 30 minutes . To the suspension was added 
30 tetraklstrlphenylphosphlnepalladlum (0.05g), and the 

mixture was refluxed over night. The mixture was extracted 
with ethyl acetate, and the organic layer was washed with 
water and saturated sodium chloride solution , and dried with 
anhydrous magnesium sulfate. Under reduced pressure, the 
35 solvent was evaporated, and the residue was purified with 
silica gel column (methanol/trlethylamlne/ethyl acetate) 
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to give crude crystals , which were recrystallized from ethyl 
acetate -hexane to give l-(4-{3-(4-fluoro-phehyl)- 
cinnamoylamino ) benzyl) piper idine X Compound 83) (0..35g} as 
colorless crystals . 
5 mp 166-167t:. 

'H-rNMR( 6ppm, CDCI3): 1.38-1.50 (2H/m);,1.52-l. (55 (4H. m) , 

2.34- 2.39 {4H, m), 3.45 (2H, s), 6.61 (IH, d, J=15.4Hz), 
7.10-7.19 (2H. m)^ 7.30 (2H, d, J=8.0Hz). 7.40-7.58 (8H, 
m), 7.68 (IH, s), 7.81 (IH, d, J=15.4Hz). 

10 IR(KBr) V: 3262, 2936, 1663cm'. 
Anal, for CiTMzTFNaO'0 .2Hap: 
Calcd. C, 77.56; H,6.61; N,6.70. 
Found C,77.72; H,6.49; N,6.79. 

Working Example 84 (Production of Compound 84) 

15 A suspension l-(4'(3-bromocinnainoylainino) - 

benzyl )piperidine (0.4g), 4-methoxyphenyl borate (0.14g), 
IM .potassium carbonate (2ml) and ethanol (1ml) in toluene 
( 5ml) was stirred under argon atmosphere at room temperature 
for 30 minutes. To the suspension was added 

20 tetrakistriphenylphosphinepalladium (0.05g), and the 

mixture was ref luxed over night . The mixture was extracted 
with ethyl acetate, and the organic layer was washed with 
water and saturated sodium chloride solution, and dried with 
anhydrous magnesium sulfate. Under reduced pressure, the 

25 solvent was evaporated, and the residue was purified with 
. . silica gel cpliinin ( methanol/ triethylamine/ ethyl acetate) 
to give crude crystals, which were recrystallized from ethyl 
aqetat^- hexane to give 1- (4- (3- ( 4-methoxyphenyl ) - 
cinnamoylamino ) benzyl )piperidine (Compound 84) (0.38g) as 

30 colorless crystals, 
mp 150-15lt:. 

'H-NMR( (5ppm, CDCI3): 1.38-1.50 (2H, m) , 1.51-1.62 (4H, m) , 

2.35- 2.40 (4H. m) . 3.46 (2H, s), 3.87 (3H, s), 6.61 (IH. 
d, J=15.4Hz), 7.00 (2H, d, J«9.0Hz) , 7.29-7.36 (3H. m) , 

35 -7.43-7.58 (7H. m) , 7.71 (IH. s), 7.82 (IH, d. J=15.4Hz)- 
IR(KBr) V: 3264, 2936. 1663cm''. 
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Anal, for CisHjoNaOz: 

Calcd, C,78.84; .H,7.09; N,,6.57. 

Found C,79.07; H,7.12; N,6.69. 

Working Example. 85, (Production of Compound 85) 

A solution of l-(4-(3-phenylcinnamoylamino) - 
benzyl )piperi4ine (0.32g) and methyl iodide (0.15ml) in 
dimethylformamide (Sinl) was stirred over night under 
nitrogen atmosphere at room temperature. The solvent was 
evaporated, and to the residue was added ethyl acetate.. 
Precipitated qru4e crysjial. was filtered, which were 
recrystallized from ethand to give l-methyl-l-(4-(3- 
phenylcinnamoylamino)- benzyl )piperidinium iodide 
(Compound 85). (0.26g) as colorless crystals, 
mp 194-195X: . 

'H-NMR( (5ppm, DMSO-d«): 1.45-1.65 (2H, m) , 1.75-1.95 (4H, m) , 

2.92 (3H, s), 3.24-3.28 (4H, m), 4.54 {2H, s), 6.97 (IH, 

d, J=15.8Hz), 7.41-7.93 (14H, m) , 10.44 (lH,s). 

IR(KBr) V: 3241, 1682cm"'. 

Anal, for deHailNjO: 

Calcd. C,62.46; H, 5.80; N, 5. 20. 

Found C, 62.19; H,5.74; N,5.10. 

Working Example 86 (Production of Compound 86) 

A solution of N-(4-chloromethylphenyl) -7-(4-methyl- 
phenyl) -2 , 3-dihydro-l-benzoxepine-4-carboxamide ( 0 . 15g) 
and sodium benzyl sulfide (0.055g) in diraethylf ormamide 
(Ipml) was stirred at room temperature over night. The 
solvent was evaporated, and to the residue was added water. 

The mixture was extracted with ethyl acetate • The organic 
layer was washed v/ith water euid saturated sodium chloride 
solution, and dried with anhydrous magnesium sulfate. 
Under reduced pressure, the solvent was evaporated to give 
crude crystals, which were recrystallized from ethyl 
acetate-hexane to give N- { 4 - ( benzylthiomethyl ) phenyl ) - 
7 - ( 4 -me thylphenyl ) - 2 , 3 - dihydro - 1 - benzoxepine- 4 - 
carboxamide (Compound 86) (0.17g) as colorless crystals, 
mp 145-14613 . . . 
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'H-NMR( dppm, CDCl,): 2.39 (3H/s), 3.07 (2H, t, J=4,7Hz), 
3.59 (2H, s), 3.60 (2H, s), 4.35 (2H, t, J«4.7Hz). 7.06 (IH, 
d,, J=8.pHz), 7.22-7.32 (9H, m), 7 . 43-7 . 57 ( 6H, m) , 7.61 (IH, 
s ) . . 

1 - . . ■ . 

5 IR(KBr) V : 3028, 1646, 1515cm"'. 
Anal . £or CjzHs^NOaS * 0 . SHsO : 
Calcd. C,76.77; H,6.04; N,2.80. 
Found C,77.07; H,5.96; N,2,95. 

Working Example 87 (Production of Compound 87) 
10 A solution of Compound 83 (0.25g) and methyl iodide 

(0.2ml) in dimethylf prmamide (5ml) was stirred at room 
temperature over night . The solvent was evaporated, and to 
the residue was added ethyl acetate- Precipitated crude 
crystal was filtered, which were recrystallized from ethanol 
15 to give l-methyl-l-(4- (3-(4-fluorophenyl)cinnamoylamino) - 
benzyl )piperidinium iodide (Compound 87) (0.27g) as pale 

brown crystals. 

i' ' 

mp 204-205*C 

'H-NMR( 6 ppm, DMSO-d«) : 1.42-1.75 (2H, m) , 1.78-1.95 (4H, m) , 
20 2.91 (3H, s) , 3.22-3.32 {4H, m) , 4.52 (2H, s), 6.95 (IH, 
d, J«15.8 Hz) , 7.29-7.38 (2H, m) . 7.48-7.91 (IIH, m) , 10.44 
(IH, s) . 

IR(KBr) V: 3237, 1682cm'. 
Anal. for CeHagFINiO O.SHaO: 
25 Calcd. C,59.47; H,5..53; N,4.95. 
Found C,59.49; H,5.35; N,4.98. 

Working Example 88 (Production of Compound 88) 

A solution of l-(4-(3-(4-methoxyphenyl)cinnamoyl- 
amino)benzyl)piperidine (0.32g) and methyl iodide (0.2ml) 
30 in dimethylf ormamide (5ml} was stirred at room temperature 
oyer night. The solvent was evaporated, and to the residue 
was added ethyl acetate. Precipitated crude crystal was 
filtered, which were recrystallized from ethanol -hexane to 
give 1 -methyl - 1 - (4-(3-(4 -me thoxy phenyl ) cinnamoylamino ) - 

■ " - * • ' ■ * • . 

35 benzyl ) piper idinium iodide (Compound 88) (0.33g) as pale 
brown crystals. 
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mp 208-209'C . „ 

'HrNMR( 5 ppin,.DMSO-d.) : 1.45-1.68 (2H, ni) , 1.78-1. 95 (4H, m), 
2.91 (3H.S,),.. 3.24-3.34 (4H, m) . 3.82 (3H, s) / 4 .53 [2H, 
s),,6,95 (lH„d, J=15,8Hz), 7.06 (2H, d, J=8 . 6Hz ) , 7 . 43-7 . 57 
5 (4H, m),. 7.61-7.74 (4H, m), 7.84 {2H, d, J=8.6Hz), 7.88 (IH, 
s) , 10.45 (IH, s) . 
IR(KBr) V: 3243, 1682cm'\ 
Anal, for C29H33IN2O2: 
Galea: C, 61. 27; H,5.85; N,4.93, 

10 Found C,60.87; H.5.83; N,4.88. 

Working Example 89 (Production of Compound 89) 

To 3 , 4-d±hydro-7-phenylnaphthalene-2-carboxylic acid 
(0.259) were added tliionyl chloride (5ml) and 
dimethylf ormamide (catalytic amount )« and the mixture was 

15 ref luxed for 3 hours. The solvent was evaporated, and the 
residue was dissolved in tetrahydrof uran. The mixture was 
drbpwise added to a suspension of 2- (4-aminobenzyl) - 
l,3-dimethyl-l,3,2^diazaphosphorinane-2-oxide (0,25g) and 
diisopropylethylamine ( 0 . 5ml ) in tetrahydrof uran ( 10ml ) , 

20 under ice-cooling. Under nitrogen atmosphere, the mixture 
was stirred at room temperature over night. The solvent was 
evaporated, and to the residue was added water. The mixture 
was extracted with ethyl acetate. The organic layer was 
washed with water and saturated sodium chloride solution, 

25 and dried with anhydrous magnesium sulfate. Under reduced 
pressure, the solvent was evaporated. Precipitated crude 
crystal was recrystallized from ethanol-hexane to give 
2 - ( 4 - (3,4- dihydr o - 7 - phenyl - naphthalene - 2 - car bony 1 - 
amino ) benzyl ) - 1 , 3 - dimethyl -1,3,2- diaz aphosphor inane - 2 - 

30 oxide, (Compound 89) (0.35g) as colorless crystals, 
mp 249-250*C. 

'H-NMR( (5ppm, CDCI3) : 1.10-1.30 (IH, m) , 1.65-1.85 (IH, m) , 
2.65 (3H,s), 2.69 (3H, s), 2.73-3.07 (8H, m) , 3.17 (2H, 
d, J=17.4Hz) , 7.18 (2H, dd, J=2.6, 8.8Hz), 7.29-7.60 (IIH, 
35 m) , 7.70 (IH, s) • 

IR(KBr) V z 3283, 2940, 2886, 2832, 1655cm"'. 
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Anal, for CivHsiNapzP * O.ZHiO: 
Calcd. C,71.21; H,6.68; N,8.59. 

Found C, 71.12; H,6.57; N,8.52, ' 
Working Example 90 (Production of Compound 90) 
5 To 3 , 4-dihydro-7-phenylnaphthalene-2-carboxylic acid 

(0.35g) were added thionyl chloride (10ml) and 
dlmethylfprmamlde (catalytic amount), and tlie mixture was 
refluxed for 2.5 hours. The solvent was evaporated, and the 
residue was dissolved In tetirahydrof uran. The mixture was 

10 dropwlse added a suspension of 2-(4-amlnobenzyl)-l,3- 
dlmethyl-1,3, 2-dlazaphosphorane-2-oxide (b.33g) and 
dllsopropylethylamlnei (0.75mi) In tetrahydrof uran (10ml), 
under Ice-coollng. Under nitrogen atmosphere, the mixture 
was stirred at room temperature over night. The solvent was 

15 evaporated, and to. the residue was added water. The mixture 
was extracted with ethyl acetate. The organic layer was 
washed with water and saturated sodliom chloride solution, 
and dried with anhydrous magnesium sulfate . Under reduced 
pressure, the solvent was evaporated. Precipitated crude 

20 crystal was recrystallized from ethanol-hexane to give 
2-(4-(3,4- dihydr o - 7 - phenyl - naphthalene -2- carbony 1 - 
amlno)ben2yl) ^1 , 3-dimethyl-l , 3 , 2-diaza-phosphorane-2- 
oxlde (Compound 90) (0.24g) as colorless crystals, 
mp 212-213*C. 

25 'H-NMR( 5ppm, CDCI3) : 2.61 (3H, s), 2 . 65- 2 . 76 ( 2H , m) , 2.66 
(3H, s), 2.si4-3.07 (2H, m) , 3.22 (2H, d, J=i8 . 6Hz ) , 7 .19 
(2H, dd, J=2.6/ 8. 6Hz) , 7.29-7.60 (IIH, m) , 7.72 (IH, s) . 
IR(KBr) V: 3254, 2928, 2897, 1655cm^ 
Anal, for CieHjoNaOaP ; 0. 5H2O: 

30 Calcd. C,69.98; H, 6.50; N,8.74. 
Found C, 70,27; H,6.32; N,8.53. 
Working Example 91 (Production of Compound 91) 

To a solution of 2-(4-methylphenyl) -6 , 7-dlhydro- 
5H-benzocycloheptene-8-carboxyllc acid (0.25g) in 

35 dlchlorome thane (5mi) were added oxalyl chloride ( 0 . 4ml ) 
emd dlmethylf ormamlde (catalytic amount ) under ice -r cooling. 
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and. the mixture was stirred at AOX^ for 1 hour. The solvent 
was evaporated , and the residue was dissolved in tetra- 
hydrof uran. . The mixture was dropwise added to a solution 
of l-(4-arainobenzyl)piperidine (0-17g) and diisopropyl- 
5 ethylamine (0.5ml) in tetrahydrof iiran (iOml),' under 

ice-cooling. Under nitrogen atmosphere, the mixture was 
stirred at room temperature over night. The solvent was 
evaporated, and to the residue was added water. The mixture 
was extracted with dichlorome thane , and the organic layer 

10 was washed with water and dried with emhydroiis magnesium 
sulfate. Under reduced pressure, the solvent 'was 
evaporated,, and precipitated crude crystal was 
recirystallized from dichloromethane-hexane to give 2- 
( 4 -methylphenyl ) ^N- ( 4 -piperidinpmethyiphenyl ) - 6,7- 

15 dihydro-5H-benzocycloheptene-8-carboxamide (Compound 91) 
(0.36g} as colorless crystals, 
mp 192-193t;. 

^H-NMR( 6 ppm, CDCl,) : 1.38-1.50 (2H, m) , 1.50-1.63 (4H, m), 
2.13-2.22 (2H, m) , 2.35-2.39 (4H, m) , 2.40 (3H, s), 2.72 

20 (2H, t, J«6.4Hz), 2.85-2.91 (2H, m) , 3.46 (2H, s), 7.21-7.33 
{5H, m) , 7.41-7.57 (6H, m) , 7.63 (IH, s). 
IR(KBr) V: 3352, 2932, 1647cm*'- 
Anal. for C3iH34N2O-0. 2H,0: 
Calcd- C,81.97; H,7.63; N,6.17. 

25 Found C, 81. 88; H,7.52; N,6.22. 

Working Example 92 (Production of Compound 92) 

A solution of 2- ( 4 -methylphenyl ) -N- ( 4-piperidin6- 
methylphehyl ) - 6 , 7-dihydro-5H-benzocycloheptene-8- 
carboxamide (0.26g) and methyl iodide (0.15ml) in 

30 dime thy If ormamide ( 15 ml) was stirred at room temperature 
over night. The sfolvent was evaporated, and to the residue 
was added, ethyl acetate. Precipitated crude crystal was 
filtered, which were recryst alii zed from ethemol- ethyl 
acetate to give l-(N-(2-(4-methylphenyl)-6,7-dihydro- 

35 5H-benzocycloheptene-8-carbonyl) -4-aminobenzyl) -1- 

methylpiperidinium iodide (Compound 92) (0.3g) as colorless 



wo 99/32100 PCT/JP98/05708 

* * - '• . • ■ • 

153 

. - ■ • " ' \ . » 

.... • . • ■ 1 - " - . ■ 

czrystals. 

mp 220T-22lt;^(dec.)- 

'H-NMR( 6 ppm, DMSO-d*) : 1.45-1.65 (2H, m) , 1.80-1.94 (4H, m), 
1.99-2.09 (2H, m), 2.35 (3H> s) , 2.64 (2H, t,.J=6.1H2), 
5 2.83-2.88 (2H, m) , 2.91 (3H, s), 3.23-3.29 (4H. m), 4.53 
(2H, s), 7.26t7.38 (4H, m) , 7.48-7.68. (6H, m), 7.87 (2H> 
d, J=8.6Hz) 10.23 (IH, s). 
IR(KBr) V: 32615, 2946, 1651cm". 

' ' - ■ ■ ■ 

Anali for C32H3,IN2O*0. 5H2O: 
10 Calcd. C,63.89; H,6.37; N,4.66. 
Found C,63.?4; H,6.33; N,4.60. 

Working Example 93 (Production of Compound 93) 

To a solution of 7- ( 4-methylphenyl) -N- ( 4-hydroxy- 
methylphenyl ) -2 , 3-dihydro- 1 -benzothiepine-4-carboxamide 

15 ( 0 . 2g ) , triethylamine (0.2 1ml ) and dime thy laminopyridine 
(catalytic amount) in tetrahydrof uran (10ml) was dropwise 
added methane -sulfonyl chloride (0.06ml) under ice-cooling, 
and the mixture was stirred for 10 minutes. To the mixture 
was added piperidine (0.15ml), euid the mixture was stirred 

20 at room temperature for 2 hours . The solvent was evaporated , 
and to the residue was added water. The mixture was 
extracted with ethyl acetate . The organic layer was washed 
with water and saturated sodium chloride solution , and dried 
with anhydrous magnesium sulfate. Under reduced pressure, 

25 the solvent was evaporated, and the residue was purified 
with silica gel column (methanol/ triethylamine/ethyi 
acetate) to give crude crystals, which were recrystallized 
from ethyl acetate-hexane to give 7- ( 4-methylphenyl) -N- 
( 4 - piper idinome thy Iphenyl ) - 2 , 3 -dihydro- 1 -benzothiepine- 

30 4-carboxamide (Compound 93) (0.19g) as colorless crystals, 
mp 203-2p4*C. 

'H-NMR( dppm, CDCI3): 1.35-1.50 ( 2H, m) , 1 . 55-1 . 63 (4H, m), 
2.38-2.40 (4H, m) , 2.40 (3H, s), 3.08 (2H, t, J=5.7Hz), 3.29 
(2H, t, J=5.7H2) , 3.47 (2H, s) , 7 . 24-7 . 46 ( 7H, m) , 7.50-7 .58 
35 (5H, m), 7.68 (IH, s). 

IR(KBr) V: 2934, i651cm". 
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Anal* for CaoHajNaOS • 0 . 2H2O : 

Calcd. C,76.30; H,6,92; N,5.93. 

.'■■*. ' -'. *' • ' "'1 '•1* 

Found C,76.27; H, 6 . 77 ; N, 6 . 06 . 
Working Exaimple 94 (Production of Compound 94) 
5 A solution of 7- ( 4-methylphenyl) -N- ( 4-piperidino- 

methyl-phenyl) -2 , 3-dihydxo-l-benzothiepine-4- 
carboxamlde (0.b8g[) and methyl iod^ (0.013ml) in 
dimethylformauaide (20ml ) was stirred at room temperature 
over night. The splvent was evaporated, auid to the residue 

10 was added ethyl acetate. Precipitated crude crystal was 
filtered, which were recrystaliized from ethanol-hexane to 
give l-(N-(7-(4-methylphenyl) -2,3-dihydro-l-benzo- 
thiepine - 4 - cairbonyl ) - 4 - aminobehzy 1 ) - 1 -^methyl - 
pjLperidinium iodide (Compound 94) (0.077g) as colorless 

15 crystals. 

mp 196-197*0, 

'H-NMR( (5ppm, DMSp-dJ : 1.45-1.65 (2H, m) , 1.80-1-95 (4H, m) , 
2.35 (3H, s), 2.91 (3H, s), 2.99-3.05 (2H, m) , 3.15-3.29 
(6H, m), 4.53 (2H/s), 7.29 (2H, d, J=8.2Hz), 7.46-7.63 (7H, 

20 m), 7.82-7.89 (3H, m) , 10.34 (lH,s). 
IR(KBr) V: 3284, 2947, 1652cm'^. 
Anal, for CaiHasINaOS • 0 . 5HaO : 
Calcd. 0,60.09; H,5.86; N,4.52, 
Found 0,60.03; H,5.57; N,4.44. 

25 Working Example 95 (Production of Compound 95) 

To a suspension of 7-(4-methylphenyl)-2,3-dihydro- 
l-b.enzoxepine-4-carboxylic acid (l.Og) in dichlorome thane 
(30ml) were added oxalyl chloride (0.93ml) and dimethyl- 
formamide (catalytic. amount ) , under ice-cooling, and the 

30 mixture was stirred at room temperature for 2 hours . The 
solvent was evaporated, and the residue was dissolved in 
tetrahydrpf uran . .The mixture was dropwise added to a 

solution of l-( 4-amino -benzyl )piperidine (0.75g) and 

' . ' •' ■' ■ • . 

triethylamine (l.Sml) in tetra-hydrof uran (50ml), under 
35 ice-cooling. Under nitrogen atmosphere, the mixture was 
stirred at room temperature over night. The solyent was 
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evaporated, and to the residue was added water . The mixture 
was extracted with ethyl acetate. The orgatnic . layer was 
washed with water and saturated sodium chloride solution, 
and dried with anhydrous magnesium sulfate. Under reduced 
5 pressure, the solvent was evaporated to give crude crystals 
which were recrystalllzed f rom ethyl acetate -hexane to give 
7 - ( 4 -methyl- phenyl ) -N- ( 4 - ( { piperidlnomethyl ) phenyl ) - 
. 2, 3-dlhydro-l-benzoxeplne-4!-carboxamlde (Cpmppund 95) 
(1.45g) as colorless crystals. 

10 mp laa-isst; . 

'H-NMR( <5ppm, CpCl,).: 1.40-1.47 {2H, m) , 1 . 52-1 . 60 ( 4H, m) , 
2.34-2.39 (4H, m) , 2.39 {3H, s) . 3.07 (2H, t, J«4,4Hz), 3.46 
(2H, s), 4.36 {2H, t, J=4.4Hz), 7.06 (IH. d, J=8.4Hz), 
7.22-7.33 (5H, m) . 7.43-7.58 (6H, m) . 
15 IR(KBr) V : 2935. 1652cm"'. 
Anal, for CaoHszNzOi: 
Calcd. c/79.61; H,7.13; N.6.19. 
Found C.79.53; H.6.91; N,6.22. 

Working Example 96 (Production of Compound 96) 

20 A solution of 7- (4-methylphenyl) -N- { 4- (piperidino- 

methyl)phenyl) -2 , 3-dlhydro-l-benzoxeplne-4-carboxamlde 
C1.4g) and methyl iodide (0.58ml) in dimethylf ormamide 
(50ml) was stirred at room temperature over night. The 
solvent was evaporated, and to the residue was added ethyl 

25 acetate. Precipitated,. crude crystal was filtered, which 
were recrystalllzed from ethahol-ethyl acetate to give 
l-(N-(7-(4-m^thylphenyl)^2,3-dihydro-l-benzoxepin-4- 
carbony 1 ) - 4 - aminobenzyl ) - 1 -methylpiper idinium iodide 
(Compound 96) (1.6g) as colprless crystals. 

30 mp 227-r228*C(dec.). 

'H-NMR( (5ppm, DMSO-d^): 1.45-1.70 ( 2H , m) , 1 . 70-1 . 95 (4Hv m) , 
2.34 (3H. s), 2.91 (3H, s), 3.00 (2H, br), 3.24-3.34 (4H, 
m), 4.31 (2H, br), 4.53 (2H, s), 7.06 (IH, d, J=8.4Hz), 7.27 
(2H, d, J=8.0Hz), 7.36 (IH, s). 7.48-7.59 {5H, m) . 7.75 (IH, 

35 s). 7.86 (2H, d, J=8.8Hz). 10.19 (IH, s). 
IR(KBr) V : 3289, 2938, 1649cm*'. 
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Anal, for C3iH3sIN202 : . 

Calcd. c/62.63; H,5.93; N,4.71. 

. • , • ■ . V - ■ . 
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Found e, 62.43; H, 5. 9.1.; N,4.52. 

Working Example 97. (Production of Compound 97) 
5 A solution of N- ( 4 -chloromethyiphenyl ) - 7 - ( 4 -methyl- 

phenyl ) - 2 , 3 -dihydro- 1 -benzoxepine- 4 -carboxamide ( 0 . 15g ) 
and. iTm^thylpiperidlne (0.14ml) in dlmethylf ormamide 
(15ml) vas stirred at room temperature over night. The 
solvent was evaporated, and to the residue was added ethyl 

10 acetate. Precipitated crude crystal was f iltered, which were 
recryistallized f rpm ethanol-diethylether to give. 1-{N- . 
( 7 - ( 4 -me thylpheny 1 ) - 2 , 3 - dihydro - 1 - benz oxepin - 4 - 
carbonyl ) - 4 - aminobenzyl ) - 1 -methylpiperidinium chloride 
(Compound 97) (O.lSg) as colorless crystals. 

15 mp 231-232X^. 

'H-NMR( dppm, DMSO-d<) : 1.45-1.65 (2H, m) , 1.80-1.95 (4H, m), 
2.34 (3H, s), 2.91 (3H, s), 2.97-3.05 ( 2H, ra) , 3 . 23-3 . 30 
(4H, m) , 4.25-4.35 (2H, m) , 4,53 (2H, s), 7,06 (IH, d, 
J«8.4Hz), 7.27 (2H, d, J=8.4Hz), 7.38 (IH, s), 7.48-7.59 

20 {5H, m), 7.75 (IH^ s), 7.86 (2H, d, J=8.8Hz), 10.23 (IH, 
s). 

IR(KBr) V: 3227, 2969, 1665cm'. 
Anal, for CaiHasClNjOa • 0 . 5H2O : 
Calcd. C,72.71; H,7.09; N,5.47, 

25 Found C,72.85; H,6.93; N,5.48. 

Working Example 98 (Production of Compound 98) 

A solutionof N-(4-chloromethylphenyl)-7-(4-methyl- 
phenyl) -:2 ,3-dihydrp-^l-benzoxepine-4-carboxamide (0 . 18g) 
and 1-ethylpiperidine {p.31ml) in dime thy If ormamide (5ml) 

30 were stirr;ed at 50*C over nig The solvent was evaporated, . 
and to the residue was added ethyl acetate. . Precipitated 
crude crystal was filtered, which were recrystallized from 
ethanol-ethyl acetate to , give 1 - ( N- ( 7 - ( 4 -methylphenyl ) - 
2, 3-dihydrb-l-benzoxepin-4-carbonyl) -4-amino-benzyl) -1- 

35 ethylpiperidinium chloride ( Compound 98) (0.17g). as 
colorless crystals . 
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/H-NMR(.6ppm, DMSOrds): 1.34 (311, t, J=6,9Hz) , 1,38-1.66 (2H. 
m) , 1.80-1.99 (4H, m), 2.34 (3H, s), 3.00 (2H, t. J=4-2Hz), 
3.13-3.31 (6H, m), 4.30 (2H, t, J=4.2Hz), 4 . 50 ( 2H^ s ) > 7 . 06 
5 (IH, d, J=8.4Hz), 7.27 (2H, d, J=8.0Hz), 7.39 (1h/ s); 
7.46-7.59 (5H, m), 7.76 (IH, d, J«2,2Hz), 7.8? (2H, d/ 
J«8.8Hz), 10.24 (IH, s). 
IR(KBr) V: 3202, 2946, 1645cm"'. 
Anal, for CasHjTClNsOj * 0 • 3H2O : 
10 Calcd. C,73.56? H,7.25; N,5.36. 
Found C.73.59; H,7.26; N,5.32. 

Working Example 99 (Production of Compound 99) 

To a sxispenslon of 7- ( 4-methylphenyl) -2 , 3-dihydro- 
l-benzoxepine-4-carboxylic acid (0.15g) in dichloro- 

15 methane (5ml) were added oxalyl chloride (0.14ml) and 

dimethylf prmamide (catalytic eunount) under ice-cooling, 
and the mixture was stirred at room temperature for 2 hours. 
The solvent was evaporated, and the residue was dissolved 
in tetrahydrofuran. The mixture was dropwise added to a 

20 solution of 1 - ( 2 - ( 4 - aminopheny 1 ) ethy 1 ) piper idine (O.llg) 
and triethylamine ( 0 . 23ml) in tetrahydrofuran ( 10ml) , under 
ice-cooling. Under nitrogen atmosphere, the mixture was 
stirred at room temperature over night. The solvent was 
evaporated, and to the residue was added water . The mixture 

25 was extracted with ethyl acetate. The organic layer was 
washed with water and saturated sodium chloride solution; 
and dried with anhydrous magnesium sulfate. Under reduced 
pressure, the solvent was evaporated to give crude crystals 
which were recrystallized from ethyl acetate -hexane to give 

30 N- ( 4- ( 2-piperidinoethyl)phenyl) -7- (4-methylphenyl) -2 , 3- 
dihydro-l-benzoxepine-4-carboxamide (Compound 99) (0.19g) 
as colorless crystals, 
mp 201-202*0. 

'H-NMR( 6ppm, CDCI3) : 1.45-1.48 (2H, m) , 1.50-1.65 (4H, m) , 
35 2.39 (3H, s), 2.47-2.58 (6H, m) , 2.76-2.84 (2H, m), 3.07 
(2H, t, J=4.4Hz), 4.36 (2H, t, J=4.4Hz), 7.05 (IH, d. 
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J=8.0Hz) , 7.17-7.26 (4H, m) , 7,.43-7,51 (7H. m) . 
IR(KBr) V : 2933, 1652cm**. 
Anal, for CjiHj^NzOz: 
Calcd. C,79 ^7?; H. 7 . 34 ; N. 6 . 00 . 
5 Found C 79. 63; H,7.42; N,6.07. . 

Working Example 100 (Production of Compound 100) 

A solution of N- (4- ( 2-=-p±peridinoethyl)phenyl) -7- 
( 4 -me thylphenyl ) - 2 /3 -diliydro - 1 -benzoxepine - 4 - 
carboxamlde (0.09g) and methyl iodide (p. 06ml) in 

10 dimethylf ormamide . ( Ipml ) . was stirred at room temperature 
over night. The solvent was evaporated, and to the residue 
was added ethyl acetate • Prepipita.ted crude cirystal was 
filtered, which were recrystallized f rpm ethanol-hexane to 
give N - { ( 7 - ( 4-methylphenyl ) - 2 , 3-dihydro-l-benzoxepin-4- 

15 carbonyl) -2- ( 4-amin9phenyl)ethyl) -N-methylpiperidinium 
iodide (Compound 100) (0.12g) as pale yellow crystals, 
mp 168-169'C. 

'H-NMR(6ppm, CDCI3): 1.65-1.95 (6H, m) , 2.35 (3H, s) , 

2.95-3.05 (4H, m), 3.25 (3H, s ) , 3 . 61-3 . 85 ( 6H , m) . 4.29 
20 (2H, t, J=4.2Hz), 7.01 (IH, d, J=8 . 4Hz ) , 7 . 17-7 . 26 (4H, m) , 

7.40-7.50 (4H,m), 7.58 ( 2H, d, J=8 . 4Hz ) , 7 . 70 (IH, d, 

J=2.2Hz), 8.49 (IH, br) . 

IR(KBr) V : 2949, 1656cm '. 

Anal, for CaiHaTlNaOj- O.SHiO: 
25 CalGd. C, 62-24; H,6.20; N,4.54. 

Found C,61.92; H,,6.17; N,4.57. 

Working Exaunple 101 (Production of Compound 101) 

To a suspension of 7-(4-methylphenyl)-2-phenyl- 

2 , 3-dihydro- 1 rbenzoxepine-4 -carboxylic acid ( 0 . Ig) in 
30 dichloro -^methane (10ml) were added oxalyl chloride (0.1ml) 

and dimethylf ormamide (catalytic amount ) under ice -cooling, 

and the mixture was stirred at room temperature for 2 hours . 

The solvent was evaporated, and the residue was dissolved 

in tetrahydrofuran. The mixture was dropwise added to a 
35 solution, of. 4-(N-methyl-N- (tetrahydropyran-4-yl)amino- 

methyl) aniline (0.06g) and t rie thy lamine (0.12ml) in 
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tetrahydrof uran (5ml) , under lce-cool±ng. Under nitrogen . 
atmosphere , the mixture was stirred at room temperature over ; 
night. The solvent was evaporated, and to the residue wa.s 
added water. The mixture was extracted with ethyl acetate^ , 

» , • • 

5 The organic/layer was washed with water and saturated sodium 
chloride solution, and dried with anhydrous magnesium 
sulfate. Under reduced pressure, the solvent was 
evaporated, and the residue was purified with silica gel 
column (ethyl acetate) to give cmde cirystals, which were 
10 recrystallized from ethyl acetate -hexane to. give 7-(4- 
methylphenyl) -2 -phenyl -N- ( 4~ ( (N- tetrahydropyran-4-yl-N^ 
methylamino ) methyl ) phenyl ) -2 , 3-dihydro-l-ben20xepine-!4- 
carboxamide (Compound 101) (O.llg) as colorless crystals, 
mp 178-179%:^. 

15 'H-NMR( <5ppm, CDCl,): 1. 63-1 • 74 ( 4H , m) , 2.20 (3H,s), 2.40 
(3H, s), 2.56-2.66 (IH, m) , 3.15-3.43 {4H, m), 3.56 (2H, 
s), 4.01-4.05 (2H, m) , 5.09 (IH, dd, J=2.2, 8.4Hz), 7.10 
(IH, d, J»8.4Hz), 7.17-7.57 (16H, m) . 
IR(KBr) V: 2949, 2844, 1652cm"'. 

20 Anal, for CjTHasNzOs: 

Calcd. C,79.54; H,6.86; N,5.01. 
Found C,79.28; H, 6.96; N, 4.97- 

Working Example 102 (Production of Compound 102) 

To a suspension of 7- ( 4-methylphenyl) -2-phenyl- 
25 2 , 3-dihydro-l-benzoxepine-4-carboxylic acid (O.lg) in 

dichloro-me theme (lOml) were added oxalyl chloride (0.1ml) 
and dimethylf ormamide ( catalytic amount ) under ice-cooling, 
and the mixture was stirred at room temperature for 2 hours. 
The solvent was evaporated, and the residue was dissolved 
30 in tetrahydrofuran. The mixture was dropwise added to a 
solution of l-(4-amino -benzyl )piperidine (0.06g) and 
triethylamine ( 0 . 12ml ) in tetrahydrofuran ( 5ml ) , under 
ice -cooling. Under nitrogen atmosphere, the mixture was 
stirred at room temperature over night. The solvent was 
35 evaporated, and to the residue was added water. The mixture 
was extracted with ethyl acetate. The organic layer was 
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Washed with water and saturated sodliim chloride .solution, 
and. dried with anhydrous magnesium sulfate. Under reduced 
pressure , the solvent .was evaporated , and Jihe residue was 
purified with silica gel column (ethyl acetate) to give crude 
5 crystals, which were recrystalllzed from ethyl acetate- 
hexane tp give 7 - ( 4 -methylphenyl ) - 2 -phenyl -N- ( 4 - 
. (plperidlnomethyl) phenyl ) -2 , 37dihydro-.lTbenzoxeplne-4- 
c^Lrboxamlde (Compound 102) (0.12g):as colorless crystals, 
mp 2l6-2H*C. - ' . 

10 -H-NJCK i5 ppm, CDClj) : 1. 4P71 . 47 (,2H, .^m 1.52-1.62 (4H, m), 
2.34-^2.40 (4H, m), 2.40 (3H, s), 3 . 23-3 . 31 {2H, m), 3.45 
(2H, s), 5.09 (IH, dd, J«2.0, 8.8Hz), 7.10 (IH, d, J«8.4Hz), 
7.23-7.56 (16H, m) . 
IR(KBr) V : 2935, 1652cm*'. 
15 Anal, for CjcHaeNzOz: 

Calcd. C^81.79; H,6.86; N,5.30. 
Found C,81.45; H,6.82; N,5.28. 

Working Example 103 (Production of Compound 103) 

A solution of 7 - ( 4 -methylphenyl ) - 2 -phenyl-N- ( 4 - 

20 (plperidlnomethyl) phenyl) -2, 3-dihydro-l-benzoxeplne-4- 

carboxamlde (0.08g) and methyl Iodide (0.05ml) In dimethyls 
formamlde (15ml) was stirred at room temperature over night. 
The solvent was evaporated, and to the residue was added 
ethyl acetate. Precipitated crude crystal was filtered, 

25 which: were recrystalllzed from ethanol-ethyl acetate to give 
1- (N- ( 7- ( 4 -methylphenyl) -2-phenyl-2 , 3-dlhydro-l- 
benzoxeplh-4-carbonyl) -4-amlnobenzyl) - 1 -methyl - 
plperldlnlum Iodide (Compound 103) (0.057g) as colorless 
crystals . 

30 mp 232-233t;(dec. ) . 

'H-NMR( <5ppm, DMSO-dJ : 1. 45-1.70 (2H, m) , 1 . 75-1 . 95 ( 4H, m) , 
2.35 (3H, s), 2.91 (3H/ s ) , 3 . 25-3 . 44 ( 6H , m) , 4.53 (2H, 
s), 5.12 (IH, t, J=5.0Hz), 7.09 (IH, d, J=8.4Hz), 7.28 (2H, 
d, J==8.2Hz), 7.37-7.61 (IIH, m), 7.81-7.87 (3H, m) , 10.20 

35 (IH, s) . ^' 

IR(KBr) V: 2949, 1650cm''. 
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Anal, for C37H«IN202- 0.2HaO: 

Calcd. C, 65.91; H,5.89; N/4.15. 

Found C,65.80; H,5.84; N,4.17. 

Working Example 104 (Production of Compound 104) 
5 To a suspension of 7--(4-methylphenyl) -2-methyl- 

2, 3-dihydro^l-ben20xepineT4-carboxyllc acid (O.lg) in 
dlchloro- me thane (5ml) were added oxalyl chloride (0.1ml) 
and dlmethylf ormamide ( catalytic amount ) under Ice-coollng , 
and the mixture was stirred at room temperature for 2 hours. 

10 The solvent was evaporated, and the residue was dissolved 
In tetrahydrof uran . The mixture was dropwlse added to a 
solution of 4- (N-methyl-N- ( tetrahydropyran-4-yl)amlno- 
methyl ) aniline (O.OSg) and trlethylamlne (0.14ml) In 
tetrahydrof uran (5ml), under Ice-coollng. Under nitrogen 

15 atmosphere, the mixture was stirred at room temperature over 
night. The solvent was evaporated, and to the residue was 
added water. The mixture was extracted with ethyl acetate. 

The organic layer was washed with water and saturated sodium 
chloride solution, and dried with anhydrous magnesium 

20 sulfate. Under reduced pressure « the solvent was 

evaporated to give crude crystals , which were recrystallized 
from ethyl acetate -hexane to give 7- ( 4-methylphenyl) -2- 
methyl-N- ( 4- ( (N- tetrahydropyran-4-yl-N- 
methylamino)methyl)phenyl) -2 , 3-dlhydro-l-benzoxeplne-4- 

25 carbpxamide (Compound 104) (0.12g) as colorless crystals, 
mp 170-17lt:. 

'H-NMR( fi ppm, CDCl,) : 1. 54 ( 3H, d, J=6 . 4Hz ) , 1.60-1.78 (4H, 

m), 2.22 (3H, s), 2.39 (3H, s), 2.63-2.68 (IH, m), 2.85 (IH, 

ddd, J=2.6, 9.2, 17.6Hz), 3.14 (IH, d, J=17.6H2) , 3.37 (2H, 
30 dt, J=2.8, 11.3Hz), 3.58 (2H, s), 4.01-4.07 (2H, m) , 

4.24-4.30 (IH, m), 7.05 (IH, d, J=8.4Hz), 7.22-7.34 (4H, 

m), 7.43-7.56 (7H,m). 

IR(KBr) V: 2951, 2845, 1651cm''. 

Anal, for CaHj^NaOa: 
35 Calcd. C,77.39; H,7.31; N,5.64. 

Found C, 77.21; H,7.43; N,5.51i 
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, Working Example 105 (Production of Compound 105) 

To a. suspension of 7-(4-raethylphenyl)-2-methyi- 
2, 3-dihydro^l-benzoxepine-4-carboxylic acid (O.lg) in 
dichloro-methane (5ml} were added oxalyl chloride (0.1ml) 
5 and dime thylfprmamide (catalytic amount) under ice-cooling, 
. and the mixture was stirred at room temperature for 2 hours . 

The. solvent was evaporated/ and the residue was dissolved 

• .-• ■ 

: in tetrediydrofuran. The mixture was dropwise added to a 
solution of l-(4-arainoben zyl) piper idine (0/07g) arid ' 

10 triethylamine (0 •14ml ) in . tetrahydrbf uiran ( 5ml ) V under 
ice-cooling. Under nitrogen atmosphere, the mixture was 
stirred at room temperature over night. The solvent was 
evaporated, and to the residue was added water. The mixture 
was extracted with ethyl acetate. The organic layer was 

15 washed with water and saturated sodiiim chloride solution, 
and dried with anhydrous magnesium sulfate. Under reduced 
pressure, the solvent was evaporated to give crude crystals, 
which were recrystallized from ethyl acetate -hexane to give 
7-(4-methylphenyl) -2-methyl-N-(4- ( piper idinome thyl ) - 

20 phenyl) -2, 3-dihydro-l-benzoxepine-4-carboxamide 
(Compound 105) (0.12g) as colorless crystals, 
mp 175-176'C. 

/H-NMR( (5ppm, CDCI3) : 1.40-1.45 (2H, m) , 1.54 (3H, d, 
J=6.2Hz), 1.53-1.61 {4H, m) , 2.30-2.40 (4H, m) , 2.39 {3H, 
25 s), 2.85 (IH, ddd, J=2.6, 8.8, 18.0Hz), 3.14 (IH, d, 

J=18.0Hz), 3.47 (2H, s), 4.23-4.30 (IH, m) , 7.05 (IH, d, 
J=?8.8Hz), 7.16-7.36 (4H, m) , 7.43-7.55 (7H, m) . 
/iR(KBr) V: 2936, 1651cm'. 
Anal, for CaiHa4N202: 

' ■■ - ' . ■ 

30 Calcd. C,79.79; H,7.34; N,6.00. 
Found C, 79.53; H, 7. 35; N,5.82. 

Working Example 106 (Production of Compound 106) 

To a , solution of N-(4- 
( cyclohexyl thiomethyl ) phenyl ) - 7 - ( 4 -methylphenyl ) - 2 , 3 - 
35 dihydr6-l-benzoxepine-4-carboxamide (0.19g) in dichloro- 
methane ( 5ml) was added 70% m-chlorbperbenzoic acid ( p .097g) 
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under ice-cooling , and the mixture was stirred for 10 minutes . 
To the mixture was added sodium thiosulfate solution, and 
the mixture was extracted with ethyl acetate. The organic 
layer was wiashed with water and saturated sodium chloride 
5 solution, and dried with anhydrous magnesium sulfate. 

Under reduced pressure, the solvent was evaporated, and the 
residue was purified with silica gel column 
( methanol /dichlorome thane) to give crude crystals, which 
were recryst alii zed from ethanol to give N-(4- 

10 ( cyclphexylsulf inylmethyl ) phenyl ) - 7 ~ ( 4 -methylphenyl ) - 
2,3- dihydro - 1 - benzoxepine - 4 - carboxamide ( Compound 106) 
(0. 048g) as colorless crystals, 
mp 257-258*C(dec. ). 
'H-NMR( (5ppm, CDCla): 1.19-1.69 (6H, m) , 1 . 81- 1 . 85 ( 3H , m) . 

15 2.01-2.08 (IH, m), 2.40 {3H, s), 2.40-2.49 (IH, m) , 3.08 
(2H, t, J«4.6Hz), 3.90 (2H, dd, J=13.2, 24.2Hz), 4.35 (2H, 
t, J=4.6Hz), 7.06 (IH, d, J«8.6Hz), 7.23-7.28 {4H, m) , 
7.44-7.54 (4H, m) , 7.60 (2H, d, J=8.4Hz), 8.07 (lH,s). 
IR(KBr) V : 2930, 2853, 1659cm*'. 

20 Anal, for CiHwNOsS • 0 . 3HaO : 

Calcd. C, 73.72; H,6.71; N,2.77. 
Found C,73.66; H,6.70; N,2.80. 

Working Example 107 (Production of Compound 107) 

To a solution of N- (4- (cyclohexylsuif inylmethyl) - 

2 5 phenyl ) - 7 - ( 4 -me thy Iphenyl ) - 2 , 3 - dihydro - 1 - ben z oxejpine - 4 - 
ceirboxamide (0.13g) in chloroform (45ml) was added 70% 
m-chloroperbenzoic acid (mCPBA) (0.097g) under ice -cooling, 
and the mixture was stirred at room temperature for 30 
minutes. To the mixture was added sodium thiosulfate 

30 solution, and the mixture was washed with sodium hydrogen 
carbonate solution and water, and dried with anhydrous 
magnesium sulfate. Under reduced pressure, the solvent was 
evaporated to give crude crystals , which were recrystallized 
from ethanol -hexane to give N- (4- (cyclohexylsuif onyl- 

35 methyl ) phenyl ) - 7 - ( 4 -methy Iphenyl ) - 2 , 3 - dihydro- 1 - 

benzoxepine- 4 -carboxamide (Compound 107) (O.llg) as 
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colorless crystals. 
inp.,250T25l"C. 

'H-NMR( ^ppm, CDCl,) ; 1.18-1,26 (4H, m) , 1.52-1.71 (2H, m) , 
1.87-1.94 (2H, m) , 2.09-2.17 (2H, m) , 2.40 (3H, s) , 2.65-2.83 
5 (IH, m), 3.08 (2H, t, J«4.6Hz), 4.18 (2H, s), 4.37 (2H, t, 
J=4.6Hz), 7.07 (IH, d, J=8.4Hz), 7.23-7.27 (2H, m), 
7.38-7.53 (6H, m), 7-65 (2H, d, J=8.6Hz), 7.70 (IH/s). 
IR{KBr) V : 2932, 2857, 1667cni''. 
Anal, for C31H33NO4S • 0 . 2H20 : 
10 Calcd. C,71.70; H,6.48; N,2/70. 
Fouiid , C, 71.70; H,6.54; N,2.79. 

Workingf. Example 108 (Production of Compound 108) 

To a solution of 7- ( 4-methylphenyl) -N- ( 4- (phenyl- 
thiomethyl) phenyl) -2 , 3-dihydro-l-benzoxepine-4- 
15 carboxamide (O.lg) in dichloromethane (30ml) was added 70% 
m-chloroperbenzoic acid (0.046g) at the temperature ranging 
from -20 to -10X2 , and the mixture was stirred for 30 minutes . 
To the mixture was added sodium thiosulfate solution, and 
the mixture was concentrated and extracted with ethyl 
20 acetate. The organic layer was washed with sodium hydrogen 
carbonate solution, water and saturated sodium chloride 
solution, and dried with anhydrous magnesium sulfate. 
Under reduced pressure, the solviBnt was evaporated to give 
crude crystals, which were recrystallized from ethyl 
25 acetate -hexane to give 7- ( 4-methylphenyl) -N- (4- 
( phenylsulf inylmethyl ) phenyl ) - 2 , 3 -dihydro - 1 - 
ben zoxepine- 4 -carboxamide (Compound 108) (O.llg) as 
colorless crystals . 
mp 127-128*C. 

30 'H-NMR( fippm, CDCl,) : 2.39 (3H, s), 3.06 (2H, t, J=4.6Hz), 
4.01 (2H, s), 4.34 (2H, t, J=4.6Hz), 6.95 {2H, d, J=8.8Hz), 
7.05 (IH, d, J=8.0Hz) , 7.22-7.26 (3H, m) , 7.37-7.53 (lOH, 
m) , 7.85 (IH, s) . 

IR(KBr) V : 3026, 2925, 1652cm*'. 
35 Anal, for CjiHjTNOaS: 

Calcd. C,75.43; H,5.51; N,2.84. 
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chloride solution, dried with eoihydrous. sodium sulfaite, and 
concentrated under reduced pressure. The. residue was 
separated and purified with column chromatography (ethyl 
aceta.te/triethylamlhea20/l ) and recrystalllzed from ethyl 
5 acetate-hexane to give 7- (4 -methylphenyl ) -N- [ 4- ( 4-methyl- 
1 -plperazlnylmethyl ) phenyl 1 - 3 , 4 -dlhydronaphthalene- 2 - 
carboxamlde (Compound 40) (105mg) as colorless crystals, 
mp 174-175t: 

Elemental Analysis for C3oH33N30 
10 Calcd: C, 79,79; H, 7.37; N, 9.30. 
Found: C, 79.43; H. 7.41; N, 9.28. 

IR (KBr) cm': 3327, 2941, 2794, 1643, 1524, 1315, 1163, 1011, 
808 

'H NMR (200MHz, CDCl,) <5 : 2.29 (3H, s), 2.35-2.60 (8H, m) , 

15 2.40 (3H, s), 2.65-2.78 (2H, m) , 2 . 90-3 . 02 ( 2H, m) , 3.48 
(2H, s), 7.20-7.35 (6H, m) , 7 . 39 -7 . 63 ( 7H, m) . 
Working Exeunple 41 (Production of Compound 41} 

In DMF ( 3ml ) was dissolved N- [ 4 - ( chloromethyl ) - 
phenyl ] - 7 - ( 4 -methylphenyl ) - 3 , 4 - dlhydronaphthalene - 2 - 

20 carboxamlde (150mg), and to the solution were added 1- 

( 2-methoxyphenyl)plperazlne ( 97mg ) and potassium carbonate 
(268mg). The mixture was stirred at room temperature for 
13 hours, and to the mixture was added water (50ml). The 
mixture was extracted with ethyl acetate. The organic layer 

25 was washed with saturated sodium chloride solution, dried 
with anhydrous sodium sulfate, and concentrated under 
reduced pressure. The residue was recrystalllzed from 
ethyl acetate-dllsopropylether to give N-[4-[l-(2- 
methoxyphenyl ) - 4 -plperazlnylmethyl ] phenyl ] - 7 - ( 4 - 

30 methylphenyl ) r 3 , 4 - dlhydronaphthalene - 2 - carboxamlde 
(Compound 41) (142mg) as colorless crystals, 
mp 202-205*C 

Elemental Analysis for CjcHaiNaOz 

Calcd: C, 79.53; H, 6.86; N, 7.73. 
35 Found: C, 79.28; H, 6.68; N, 7.66. 

IR (KBr) cm**: 3350, 2933, 2812, 1649, 1595, 1520, 1500, 1313, 



wo 99/32100 PCT/JP98/05708 

120 

1240, 812; 746 

'H NMR (200MH2, CDCl,) <5:.2.40 (3H,. s), 2.60^2.75 (6H, m) / 
2.90-3.12 (6H, m), 3.57 (2H,.s), 3.86 (3H, s), 6.80-7.03 
(4H, m) , 7.20-7.28 (3H, m) , 7 . 30-7 . 38 ( 3H, m) , 7.40-7.51 
5 (4H, m) .7.53-7.63 (3H, m). 

Working Example 42 (Production of Compound 42) 

In THF (7ml) was dissolved N- [ 4- { chloromethyl ) - 
phenyl ] - 7 - ( 4 -methylpheny 1 ) - 3 , 4 - dihy dronaphthalene - 2 - 
carboxamide ( 150mg) > and to the mixture was .adde(cL l- ( 2- 
10 pyrimidyl ) piperaziine ( 190mg ) . The mixture was ref luxed for 
24 hours. The reaction mixture was copied to room 
temperature, and to thie mixture was added 5% sodium hydrogen 
ceurbonate solution (50ml). The mixture was extracted with 
. ethyl acetate. The organic layer was washed with saturated 
15 sodium chloride solution, dried with anhydrous sodium 
sulfate, and concentrated under reduced pressure. The 
residue was separated auid purified with column 
chromatography (ethyl acetate) and recrystallized from 
ethyl acetate-hexane to give 7- { 4-methylphenyl) -N- [4- 
20 [ 1 - ( 2 -pyrimidyl ) - 4 -piperazinylme thyl ] - phenyl ] - 3 , 4 - 

dihydronaphthalene-2-csurboxamide (Compound 42) (166mg) as 
dolorlessf crystals, 
mp 203-204^ 

Eleniental Analysis for CmHjjNsO 
25 C^lca: C, 76.87; H, 6.45; N, 13.58. 
Found: C, 76.77; H, 6.40; N, 13.60. 

IR (KBr) cm': 3367, 2935, 1649, 1585, 1516, 1448, 1358, 1313, 
1255, 984, 808 

'H NMR (200MHz, CDCla) 6: 2.40 (3H, s), 2.47-2.54 (4H, m) , 
30 2.65-2.78 (2H, m) , 2.93-3.03 (2H, m) , 3.53 (2H, s) , 3.79-3.87 
(4H, m), 6.47 (IH, ti J=4.8Hz), 7-23-7.28 (3H, m) , 7.30-7.38 
(3H, m), 7.42-7.52 (4H, m) , 7.54-7.62 (3H, m) , 8.30 (2H, 
d J=4.8Hz) . 

Working Example 43 (Production of Compound 43) 
35 In DMF ( 3ml ) was dissolved N- [ 4 - ( chloromethyl ) - 

phenyl] ^7- ( 4-methylphenyl ) -3 , 4-dihydronaphthalene-2- 
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carboxaznlde (150ing), and to the solution were added 1- 
benzhydrylplperazlne (127ing) and potassium carbonate 
(268mg)« The mixture was stirred at room temperature for 
24 hours, and to the mixture was added water {50ml) . The 
5 mixture was extracted with ethyl acetate . The organic layer 
was washed with saturated sodium chloride solution , dried 
with anhydrous spdl vim sulfate, and concentrated under 
red.uced pressure. The residue was recrystalllzed from 
acetone -dllsopropylether to give N- [ 4- (4-benzhydryl-l- 
10 plperazinyl-methyl ) phenyl] -7- ( 4-methylphenyl) -3 , 4- 

dlhydronaphthalene*2-carboxamlde (Compound 43) (140mg) as 
colorless crystals . 
mp 217-218*0 

• ■ . ■ » 

Elemental Analysis for C42H4iN30 
15 Calcd:C, 83.55; H, 6.84; N, 6.96. 
Found: C, 83.25; H, 6.86; 7.06. 

IR (KBr) cm"': 3417, 2954, 2812, 1659, 1618, 1520, 1410, 1313, 
1007, 810, 706 

'H NMR (200MHz, DMSO-d«) 5 : 2.20-2.65 (13H, m) , 2.80-2.93 
20 (2H, m), 3.42 (s, 2H) , 4.26 (IH, s), 7^10-7.70 (22H, m) , 
9.90 (IH, S). 

Working Example 44 (Production of Compound 44) 

In DMF (3ml) was dissolved N- [4- (chloromethyl) - 
phenyl] -7- ( 4-methylphenyl) -3 , 4-dlhydrqnaphthalene-2- 
25 carboxamlde (150mg), and to the solution were added 1- 
^ ( 2-; furoyl)plperazlne hydrochloride (109mg) and potassium 
carbonate (268mg). The mixture was stirred at room 
temperature for 18 hours, and to the mixture. was added water 
(50ml).. The mixture was extracted with ethyl acetate. The 
30 organic layer was washed with saturated sodium chloride 
solution, dried with emhydrous sodium sulfate, and 
concentrated under reduced pressure . The residue was 
purified with ethyl acetate-dilsopropylether to give N- 
t4-Il-(2- f uroyl ) - 4 - piper azlnylmethyl ] phenyl 1 - 7 - ( 4 - 
3 5 me t hy Iphenyl ) - 3 , 4 - dlhydr onaph thalene - 2 -r carboxamlde 
(Compound .44 ) (112mg) as colorless amorphous.. 
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IR (KBr) cm*': 3309, 2920, 1618, 1518, 1489, 1437, 1313, 1184, 
1001, 812, 754 , 
Elemental Analysis- for C34H33N303 . . 

Calcd: C, 76.81; H, 6.26; N, 7.90. 
5 Found: C, 76.60; H, 6.02; N, 7.61. 

'H NMR (200MH2, CDCI3) 5: 2.40 (3H, s), 2.43-2.55 (4H, m) , 
2.65-2.78 (2H, m) , 2 . 90-3 . 03 ( 2H, m) , 3.52 {2H, s) , 3.73-3.87 
(4H, m), 6.44-6.49 (lH, m) , 6.98 (IH, d, j=3.2Hz), 7-20^7.68 
• (14H, m) 

10 Working Exeunple 45 (Productipn of Compound 45) . 

In DMF { 3ml ), was dissolved N- [ 4 - ( chloromethyl ) - 
phenyl ] - 7 - ( 4 -methylphenyl ) - 3 , 4 - dlhydro naphthalene - 2 - 
carboxamlde (150mg), and to the solution were added 1- 
(3,4,5- trimethoxybenzyl ) plperazlne ( 13.8mg ) and potassium 

15 carbonate (268mg). The mixture was stirred at room 

temperature for 48 hours, and to the mixture was added water 
(50ml) . The mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated sodium chloride 
solution, dried with anhydrous sodium sulfate, and 

20 concentrated under reduced pressure. The residue was 

re crystallized from ethyl acetate-diisopropylether to give 
N-[4-[l-(3,4, 5- trimethoxybenzyl ) -4-piperazinylmethyl] - 
phenyl ] - 7 - ( 4 -methylphenyl ) - 3 , 4 - dihydronaphthalene - 2 - 
carboxamlde (Compound 45) (155mg) as pale yellow crystals. 

25 mp 143-144*C 

Elemental Analysis for C39H43N30« 
Calcd: C, 75.82; H, 7,02; N, 6.80. 
Found: C, 75.74; H, 6.85; N, 6.75. 

IR (KBr) cm"': 3425, 2935, 2806, 1649, 1593, 1520, 1458, 1421, 

30 1313, 1236, 1128, 1009, 810 

'h NMR (200MHz, CPCI3) 6 : 2.40 (3H, s) , 2.40-2.55 (8H, m) , 
2.65-2.77 (2H, m), 2.90-3.03 (2H, m) , 3.45 (2H, s), 3.51 
(2H, s), 3.84 (3H,s), 3.86 ( 6H, s ) , 6 . 56 ( 2H , s), 7.20-7.36 
(6H, m), 7.40-7.62 (7H, m). 

35 Working Example 46 (Production of Compound 4.6) 

In THF (7ml) was dissolved N- [4- (chloromethyl) - 
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phenyl ] - 7 - ( 4 - me thylphenyl ) -3,4- dihydronaphthalene- 2 - 

». . . ■ _ . ' « *■. • ■ 

carboxamld^ (ISOmg) , and to the mixture was added l-(2- 

hydroxyethyl)piperazine (142iL61). The mixture was 

ref luxed f or 22 hours. The reaction mixture was cooled to 

5 room temperature, and to the mixture was added 5% sodium 

'•*••. • - . . ■ '. ■ " ' 

hydrogen carbonate solution { 5 Oml) . The mixture, was 
extracted with ethyl abetate . The organic layer was washed 
with saturated sodium chloride solution, dried with 
anhydrous sodiiam sulfate, and concentrated under reduced 

10 pressure. The residue was recrystallized from ethyl 
acetate -hexsme to give N-[4-[l-(2-hydroxyethyl)-4- 
piperazinylmethyl J phenyl ] - 7 - ( 4 -methylphenyl ) - 3 , 4 - 
dihydronaphthalene- 2-carboxamide { Compound 46 ) ( 158mg ) as 
colorless crystals. 

15 mp 185-187*C 

Elemental Analysiis for C3iH,sN,Oa • 0 . 3HiO 
Calcd: C, 76.45; H, 7,37; N, 8.63. 
Found: C, 76.64; H, 7.13; N, 8.35. 

IR (KBr) cm': 3319, 2937, 2816, 1649, 1597, 1520, 1412, 1317, 
20 812 

'H NMR (200MH2, CDCl,) <5 : 2.40 (3H, s), 2.43-2.61 (lOH, m) , 
2.65-2.78 (2H, m) , 2.92-3.03 (2H, m) , 3.50 (2H, s), 3.61 
(2H, t, J=5.5Hz), 7.21-7.36 {6H, m) , 7.40-7.63 (7H, m). 
Working Example 47 (Production of Compound 47) 

25 In THF (7ml) was dissolved N- [ 4- (chloromethyl) - 

phenyl ] - 7 - ( 4 -m6 thylphenyl ) - 3 , 4 - dihydronaphthalene - 2 - 
carboxamide (ISOmg) , anA to the mixture was added 3- 
arainopyridine (109mg). The mixture was refltpced for 45 
hours . The reaction mixture was cooled to room temperature , 

30 and to the mixture was added 5% sodium hydrogen carbonate 
solution (50ml). The mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated sodium 
chloride solution, dried with anhydrous sodium sulfate , and 
concentrated ' under reduced pressure. The residue, was 

35 separated and purified with column chromatography (ethyl 
acetate/hexane=3/l) and recrystallized from ethyl 
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acetate -hexane to give 7-(4-methyiphenyl)-N-[4-[N-(3- 
pyridyl ) aininomethyl 1 phenyl ] - 3 , 4 - dlhydronaphtlxalene - 2 - 
carboxainide (Compound 47) (14mg) as coldirless crystals, 
mp 212-214'C ' 

5 ik (KBr) can"': 338^, 3022^ 1655, 159i, 1516, 1412, 1315, 1254; 
808. 708 

'H NMR (200MHz, CDCl,) (5 : 2.40 (3HVs). 2.66^2,78 (2H, m), 
2. 92-3.03 (2H, m) , 4 .05-41 18 ( IH, br ); 4 . 30-4 . 37 ( 2H , mj , 
6.ff8 (iH, ddd, J=i:4/ 2.8;; 8.0Hz), 7.08 (IHV ad, ji^lS" 
10 8.0Hz) , 7 :23-7 .30 (3H, m) , 7.32-7 . 39 (3H, m) , 7 . 41-7 . 51 ( 4H, 
m), 7.58-7.65 (3Ii; hi) , 7.98 f IH, dd, J=l. 4 4.8Hz), 8.09 
(IH, d, J^ivBHz). 

Working Exainple 4& (Production of Compound 48) 

In DMF ( 3inl ) was dissolved N- [ 4 - ( chloromethyl ) - 

1 5 phenyl 1 - 7 - ( 4 -me t hy Ipheny 1 ) - 3 , 4 - dihydr onaph thalene - 2 - 
carboxamide (150mg) , and to the mixture was added 2- 
amino-1, 3 -propanediol (106mg). The mixture was stirred at 
room temperature for 72 hours, and to the mixture was added 
water ( 50ml ) . The mixture was extracted with ethyl acetate . 

20 The organic layer was wasshed with saturated sodium chloride 
solution, dried with anhydrous sodium sulfate, and 
concentrated under reduced pressure. The residue was 
recrystallized from ethyl acetate-diisopropylether to give 
N- 1 4 - [ ( 1 , 3 -dihydroxy- 2 -propyl ) aminomethyl ] phenyl ] - 7 - ( 4 - 

25 methyl -phenyl) -3 , 4 -dihydronaphthalene- 2 -carboxamide 
(Compound 48) (60mg) as colorless crystals, 
mp 189-i93X: 

Elemental Analysis for CzsHjoNaOj 
Calcd: C, 75.99; H, 6.83; N, 6.33. 
30 Found: C, 75 .64; H, 6 . 86 ; N, 6.11. 

IR (KBr) cm"': 3332, 2931, 1649, 1620, 1597, 1520, 1412, 1319, 
1255, 1045, 812 

'H NMR (200MHz, DMSO-d*) 6 : 2.35 (3H, s), 2.53-2.65 (2H, m) , 
2.80-2.93 {2H, m), 3.28-3.45 (5H, m), 3.73 (2H, s), 4.43 
35 (2H, s), 7.2i0-7.35 (5H, m), 7.43-7.59 (5H, m) , 7.67 (2H, 
d, J==8.4Hz), 9.90 (IH, s). 
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Working Example 49 (Production of Compound 49) 

In THF (10ml) was dissolved N- [ 4- (chloromethyl) - 
phenyl ] • 7 - ( 4 - methylphenyl ) - 3 , 4 - dihydronaphthalene- 2 - 
carboxamide (300mg), and to the mixture was added 4- 
5 hydroxypipeifidine (235mg) . " The mixture was ref luxed f or 24 
hours . The reaction mixture was cooled to room temperature , 
and to the mixture was added 5% sodium hydrogen carbonate 
solution ( 50ml ) * The mixture was extracted with ethyl 
acetate . The organic layer was washed with saturated sodium 

10 chloride solution « dried with anhydrous sodium sulfate, and 
concentrated under reduced pressure . The residue was 
recrystallized from ethyl acetate-hexane to give N-[4- 
( 4 -hydroxypiperidinomethyl ) phenyl J - 7 - ( 4 -methylphenyl ) - 
3,4- dihydronaphthalene - 2 - ccorboxamide ( Gbmpound 49) 

15 (271mg) as colorless crystals, 
mp 223-224*C 

Elemental Analysis for C30H32N2O2 
Calcd: C, 79.61; H, 7.13; N, 6.19. 
Found: C, 79.54; H, 7.00; N, 6.15. 
20 IR (KBr) cm': 3321, 2937, 1651, 1622, 1597, 1520, 1412, 1319, 
1070, 812 

'HNMR (200MHz, DMSO-ds) 6 : 1.28-1.47 (2H, m) , 1.63-1.78 (2H, 
m), 1.88-2.08 (2H, m), 2.25-2.70 (7H, m) , 2.80-2.92 (2H, 
m), 3.23-3.50 (2H, m) , 4.50-4.58 (IH, m) , 7.17-7.33 (5H, 
25 m), 7.45 (IH, s), 7.48-7.60 (4H, m), 7.67 (2H, d, J=8.0Hz), 
9.92 (IH, s) . 

Working Exaxriple 50 (Production of Compound 50) 

In THE (10ml) was dissolved N- [ 4- (chloromethyl) - 
phenyl 1 - 7 - { 4 -methylphenyl ) - 3 , 4 - dihydro -naphthalene- 2 - 

30 carboxamide (300mg), and to the mixture was added 

thiomorpholihe (233 Ml). The mixture was ref luxed for 20 
hours . The reaction mixture was cooled to room temperature , 
and to the mixture was added 5% sodium hydrogen carbonate 
solution (50ml) . The mixture was; extracted with ethyl 

35 acetate. The organic layer was washed with saturated sodium 
chloride solution, driiBd with anhydrous sodium sulfate , and 
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cohcentrated under reduced pressure. The residue was 
recirystallized irbih etliyl acetate -ti^xdne to give 7-(4- 
metihylphenyi ) -ti- [ 4 - ( thlomorphollridmethyl ) phenyl 1-3,4- 
dlhydro-niiphthaLlene-2-cetrboxami (Cbchpipund 50 ) ( 309mg) as 

5 colorless ciT^'stals. 
mp 178-180*C 
- Elemehtai Anaiysis for C29H3oNiOS 
Caicdi^ 76;6i; H; fri^ 6.16. 
Found: C, 76.39; H/ 6.71; N, 5.94. 
10 IR (KBr) cm ? : 3307, 2910 , 2810^ 1648v 1599 , 1520 . 1412 ^ 1315 , 
125T^ 806 

'H NMR { 2bOMHz , CDCX3) 5 : 2.40 (3H, s) , 2.57-2.75 (lOH, m) , 
2.90-3.03 (2H, iri), 3.50 (2H, s), 7.22-7.62 (13H, m) . 
Working Example 51 (Production of Compound 51) 

15 In THF (10ml) was dissolved N- [4- (chloromethyl) - 

phenyl ] - 7 - ( 4 -methylphenyl ) - 3 , 4 -dihydronaphthalene - 2 - 
carboxamlde ( 300mg) , and to the mixture was added 
dlethanolamlne (222 Ml). The mixture was refluxed for 34 
hours . The reaction mixture was cooled to room temperature , 

20 and to the mixture was added 5% sodium hydrogen carbonate 
solution (50ml) . The mixture was extracted with ethyl 
acetate . The organic layer was washed with saturated sodium 
chloride solution, dried with anhydrous sodium sulfate , and 
concentrated under reduced pressure. The residue was 

25 separated and purified with column chromatography (ethyl 
acetate/ trie thy lamine- 10/1) and recryst alii zed from ethyl 

* * * . . • 

acetate-'hexane to give N- [ 4^ [N,N-bis( 2-hydroxyethyl) - 
aminomethyl J phenyl J - 7 - ( 4 -methylphenyl ) - 3 , 4 -dihydro - 
naphthalene -2 -carboxamlde (Compound 51) (148mg) as 
30 colorless crystals . 
mp 150-15lt: 

Elemental Analysis for CzyHaiNiOj 
Calcd: C, 76.29; H, 7.06; N, 6.14. 
Found: C, 75.90; H, 7.10; N, 6.18. 
35 IR (KBr) cm"': 3307, 2943, 1645, 1599, 1524, 1412, 1321, 1255, 
1036, 804 
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'H NMR (200MHz, CDCI3) <5 : 2.40 (3H, s), 2 . 64-2 • 75 ( 6H , m) , 

■ ' ■ *. - . ■ ■ . . ' ' •• ■ . 

2.90-3.0b (2H, m) , 3.58-3.70 (6H, m) / 7 . 20-7 . 37 (6H, m), 
7.40-7.51 (4H, m), 7.58 (2H, d. J=8.4H2), 7.67-7.77 (IH, 

5 Working Example 52 (iProductlon of Compound 52) 

In DMF (5ml) was dissolved N- [ 4- (Ghloromethyl) - 
phenyl] -7- ( 4-methylphenyl) -3 , 4-dihydronaphthaierie-2- 
carboxamlde (150mg), and to the mixture was added pyridine 
(94 Ml). The mixture was stirred at 70*G for 24 hours, and 

10 to the mixture was added water (50ml) . The mixture was 
washed with ethyl acetate . The aqueous layer was allowed 
to stand at room temperature for 3 hours. The resulting 
precipitate was filtered and purified with ethyl 
acetate -methanol to give 1 - [ 7 - ( 4 -methylphenyl ) - 3 > 4 - 

15 dlhydronaphthalene- 2 -carboxamldo) benzyl Jpyrldinlum 

chloride (Compound 52) (74mg) as colorless amorphous. 
Elemental Analysis for CjoHztNiOCI • 0 . 5H2O 
Calcd: C, 75.70; H, 5.93; N, 5.88. 
Found; C, 75.83; H, 6.02; N, 5.63. 

20 IR (KBr) cm'S 3413, 1655, 1595, 1518, 1414, 1317, 1248, 810 
'H NMR (200MHz, DMSO-d«) <5 : 2.35 (3H, s) , 2.55-2.67 (2H, m) , 
2.80-2.93 (2H, m) , 5.85 (2H, s) , 7.24-7.34 (3H, m) , 7.50-7.60 
(7H, m) , 7.85 (2H, d, J=8.6Hz), 8.14-8.25 (2H, m) , 8.64 (IH, 
t, J=7.7H2), 9.20-9.30 (2H, m) , 10^18 (IH, s). 

25 Working Example 53 (Production of Compound 53) 

A solution of N-(4-chloromethylphenyl)-7-(4-methyl- 
phenyl) -2V3-dlhydro-l-benzoxeplne-4-carboxamlde (0.2g) 
and sodium cyclohexyisulflde (0-08g) in dlmethylf drmamlde 
(10ml) was stirred at room temperature for 2.5 hours. The 

30 solvent was evaporated, and to the residue was added waters 
The mixture was extracted with ethyl acetate. The organic 
layer was washed with water and saturated sodium chloride 
solution, and dried with anhydrous magnesium sulfate. 
Under reduced pressure, the solvent was eviaporated to give 

35 crude crystals, which were recrystalllzed from ethyl 
acetate-hexane to give N-(4-(cycl9hexyithlomethyl).- 
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phenyl) -7- ( 4-raethylphenyl) -2 , 3-dihydro-l-benzoxep±ne-4- 
caxboxamlde (Compound 53) i;0.19g) as colorless crystals- 
rap 161-1 62t:; ' 

*H-N!« ( (5 ppm, CDCi,) : 1 , 23- 1 • 42 ( 6ft , ni) . 1.63-i .;75 (2H, m), 
5 1.92-2.05 (ik/ m) , 2:39 (3h/ sj/ 2V49-i2;59 (IH/m), 3.07 
{2H, t/j=:4.5H2j, 3.73 (2H, s), 4.36 (2H, t , J«4 . 5Hz ) , 7 . 06 
(IH, d, J=8.2Hz) , 7.22-7-34 {5H, m) , 7.44-7.59 (7H, m) . 
IR(KBr) V : 2928, 2851, ieSlciii"'. 
\Anal. for C3iH33^}02S: 
10 Calcd. C,76.98; H,6.88; NV2.96. 
Found C.76.65; H,6.59; N,3.d9. 

Working Exampie 54 (Piroduction' of Compound 54 ) 

In DMF (3ml) was dissolved 3 , 4-diliydro-N- [ 4- ( 4- 
hydroxypiperidinomethyl ) phienyl 1 - 7 - ( 4 -methylphenyl ) - 

15 naphthalene- 2 -carboxamide (130mg), and to the mixture was 
added methyl iodide ( 54 M 1) - The mixture was stirred at room 
temperature for 17 hours, and to the mixture was added ethyl 
acetate (100ml). The resulting precipitate was filtered 
and recrystallized from ethyl acetate -methanol to give 

20 4 -hydroxy- 1 -methyl - 1 - (4-[7-( 4 - methylphenyl ) - 3 , 4 - 

dihydronaphthalene - 2 -carboxamido ] benzyl ] - piper idinium 
iodide ( Compound 54 ) ( 138mg , ratio of isomer s»58 : 42 ) as 
colorless crystals, 
mp 157-16lt: 

25 Elemental Analysis for CaiHjjNjOjI ' 0.51120 
Calcd: C, 61 . 69 ; H/ 6 . 01 ; N/4.64. 
Found: C, 61.75; H, 5.84; N/ 4.64: 

IR (KBr) cm'V: 3396, 1655, 1595, 152:0, 1416, 1319, 1250, 812 
'HNMR (200MH2, DMSO-dJ 6 : 1. 65-1 . 90 ( 2H, m) , 1 . 96-2 . 20 ( 2H, 

30 m), 2.35 (3H, s), 2.55-2.68 (2H, m) , 2.82-3.00 (5H, m) , 
3.10-3,57 (4H, m), 3.70-3.90 (IH, m), 4.50-4.60 (2H, m) , 
5.05 (0.42H, d, J=2.8Hz), 5.12 (0.58H, d, J«3.6Hz)^ 
7-22-7.35 (3H, m) , 7.42-7.60 (7H, m), 7.83-7.93 (2H, m) , 
10.18 (IH, s) . 

35 Working Example 55 (Production of Compound 55) 

In DMF (3mi) was dissolved 7-(4-methylphenyl)-N- 
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[ 4 - ( thlomorpholinpniethyl ) phenyl ] - 3 , 4 - dihy dro - 
naphthalene- 2- carboxamide ( 160mg) , and to the mixture, was 
added methyl Iodide ( 66 M 1 ) . the mixture^ was stirred at room 
temperature for 17 hours, and to the mixture was added ethyl 
5 acetate (lOOiril). . The resulting precipitate was filtered 
and recrystalllzed from ethyl acetate -methanol to give 
4 -me thyl - 4 - [ 4 - [ 7 - ( 4 -me thy 1 - pheny 1 ) - 3 , 4 - dlhydro - 
naphthalene- 2- carboxamldo 1 benzyl 1 - thldmorpholinlum 
Iodide (Compound 55) (165mg) as colorless crystals. 
10 mp 183-185*C 

Elemental Analysis for CjoHj^NzOSI • 0 .21120 
Calcd: C, 60,04; 5.61; N, 4.67. 

Found: C, 59.91; H, 5.52; N, 4.66. 

IR (KBr) cm': 3423, 1651, 1597, 1520, 1416, 1319, 1250, 812 
15 'H NMR (200MH2, DMSO-d«) 5 : 2 . 35 ( 3H , s ) , 2 . 55-2 . 68 ( 2H , m) , 
2.83-3.30 (9H, m) , 3.40-3.65 (4H, m) , 4.62 (2H, s) , 7.25-7.35 
(3H, m), 7.45-7.61 (7H, m) , 7.90 (2H, d, J=8 . 6Hz ) , 10 . 19 
(IH, s). 

Working Example 56 (Production of Compound 56) 
20 In DMF (3ml) was dissolved N- [ 4- [N^N-bls ( 2-hydroxy- 

ethyl ) amlnomethyl ] phenyl 1 - 7 - ( 4 -methylphenyl ) - 3 , 4 - 
dihy dr ©naphthalene- 2 -carboxamlde (lOOmg), and to the 
mixture was added methyl Iodide (41 Ml). The mixture was 
stirred at room temperature for 22 hours . The solvent was 
25 evaporated and the residue was purified with ethyl 

acetate -methanol to give bls(2-hydrqxyethyi)methyl[4- 
[ 7 - ( 4 -methylphenyl ) - 3 , 4 - naphthalene- 2 - carboxamldo ] - 
benzyl] ammonium iodide (Compound 56) (lOlmg) as colorless 
amorphous . 

30 Elemental Analysis for CjoHjsNjOal • O.5H2O 
Calcd: C, 59.31; H, 5.97; N, 4.61. 
Found: C, 59.19; H, 5.74; N, 4.68.. 

IR (KBr) cm*': 3365, 1651, 1593, 1520, 1416, 1319, 1250, 810 
'HNMR (200MHz, DMSO-d*) 6: 2.35 (3H, s) , 2.55-2.67 (2H, m), 
35 2.84-3.01 (5H, m) , 3.27-3.55 (4H, in), 3.88-3.98 (4H, m) , 
4.62 (2H, s), 5.33 (2H, t, J=4.8Hz), 7.25-7.35 (3H, m) , 
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. 7.47-7.60 (7H, m), -/.SS (2H, d, J=8.4Hz). 10.18 (IH, s) . 
Working Example 57 (Prpduction of Compound 57) 

In pMF ( 3nil ) . was dissolved (E) -N- [ 4- (chloroinethyl) - 
plienyl ] - 3 - ( 4 -methylphenyl ) clnnamamide { izoOmg ) , and to the 
5 solution were, added 1 - ( 3 /4 -methylenedioxybenzyl ) - 

piperazine (158mg), and potassium carbonate (382mg) • The 
mixture was stirred at room temperature for 16 hours, and 
to the n(iixture was added water (50ml). The mixture was 
extracted with efthyl acetate* The organic layer was washed . 

10 with saturated sodium chloride solution, dried with 

anhydrous sodium sulfate, and concentrated under reduced 
pressure. The residue was recrystallized from ethyl 
acetate-diisopropylether to give (E) -N- [ 4- [ 1- (3 , 4- 
methylenedioxybenzyl) -4-piperazinylmethyl]phenyl] -3- ( 4- 

15 methylphenyl ) clnnamamide (Compound 57) (266mg) as 
colorless crystals, 
mp 204-207t;^ 

Elemental Analysis for CwHasNsOj • 0 . SHiO 
Calcd: C, 75.79; H, 6.54; N, 7.58. 
20 Found: C, 76.19; H, 6.48; N, 7.83. 

IR (KBr) cm"': 2939, 2806, 1664, 1626, 1524, 1491, 1246, 1041, 
1007, 970, 824, 795 

*H NMR {200MHz, CDCl,) (5 : 2.30-2.60 {8H, m), 2.41 {3H, s) , 
3.41 (2H, s), 3.48 (2H, s), 5.93 (2H, s), 6.61 (IH, d, 

25 J=:15.6Hz), 6^73 (2H, s), 6.84 (IH, s), 7.23-7.32 (4H, m) , 
7.35-7.60 (8H,m), 7.72 (IH, s), 7.81 (IH, d, J=15.6Hz). 
Working Example 58 (Production of Compound 58) 

In THF (10ml) was dissolved 7-phenylnaphthalene-2- 
carboxylic acid (350mg), and to the solution were added 

30 oxalyl chloride ( 184 M 1 ) and a drop of DMF . The mixture was 
stirred at.ropm.temperature for 1 hour and concentrated under 
reduced pressure. The residue was di3solved in THF (10ml) , 
and to the solution were added 1- ( 4-aminobenzyl) - 
piperidine (295mg) and triethylamine ( 237 Ml) at room 

35 temperature. The reaction, mixture was stirred at room 

temperature for 2 hours, and to the mixture was added water 
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Found C,75.14; H,5.55; N,2.99. 

Working Example 109 (Production of Compound 109) 

To a solution of N- (4- (benzylthiomethyl)phenyl) -7- 
( 4-methylphenyl) -2 , 3-diliydro-l-ben2oxepine-4- 
5 carboxamide (0.12g) in dichlorome thane (25ml) was added 70% 
m-chloroperbenzoic acid (0.06sf) at the temperature ranging 
from -20 to -10X2, and the mixture was stirred for 10 minutes. 
To the mixture was added sodium thlosulfate solution, and 
the mixture was concentrated and extracted with ethyl 

10 acetate. The organic layer was washed with sodium hydrogen 
carbonate solution, water and saturated sodium chloride 
solution, and dried with anhydrpus magnesium sulfate. 
Under reduced pressure, the solvent was evaporated to give 
crude crystals, which were recryst alii zed from ethyl 

15 acetate -hexane to give N- ( 4- (benzylsulf inylmethyl) - 

phenyl ) - 7 - ( 4 -me thylphenyl ) - 2 , 3 - dihydro - 1 - benzoxepine - 4 - 
carboxamide (Compound 109) (0.08g) as colorless crystals, 
mp 208-209'C. 

'H-NMR( (5ppni, CDCI3): 2.39 (3H, s), 3.07 (2H, t, J-4.5Hz), 
20 3.76-3.94 (4H, m) , 4.35 (2H, t, J=4.5Hz), 7.06 (IH, d, 

J=8.2Hz), 7.23-7.27 (6H. m) , 7.35-7.53 (7H, m ) , 7.61 (2H, 

d, J=8.4Hz), 7.93 (IH, s) . 

IR(KBr) V: 3030, 1662cm''. 

Anal, for CaaH^NO^S-0 . 2H2O: 
25 Calcd. C, 75.18; H,5.80; N,2.74. 

Found C,75.35; H,5.8l; N,2.87. 

Working Example 110 (Production of Compound 110) 

To a suspension of 7-(4-methylphenyl)-2,3-dihydro- 
1 -benzoxepine- 4 -carboxy lie acid ( 0 . Ig ) in dichlorome thane 

30 (5ml) were added oxalyl chloride (0.1ml) and dimethyl- 
formamide (catalytic amount) under ice -cooling, and the 
mixture was stirred at room temperature for 2 hours. The 
solvent was evaporated, and the residue was dissolved in 
tetrahydrof uran. The mixture was added dropwise to a 

35 solutipn of 4-aminobenzyl 4 -me thylphenyl sulfone (O.llg) 
and triethylamine (0.15ml) in tetrahydrof uran (10ml) , under 
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. . .. .. ■ . . • .... ... 

Ice-coollng. Under nitrogen atmosphere, the mixture was 
stirred; at room temperature over night. The solvent was 
evaporated, and to the residue was added water. The mixture 

' - ■■ . ' ; - ■. 

♦ . • - , ■ - " ■ ■ ■• • , . • . . ■ 

w^s extrapt^ed /With ethyl acetate. ^ The org;anic layer was 
5 washed .with water and saturated sodium chloride solution^ 
and dried with anhydrous magnesium sulfate. Under reduced 
pressure,.,the solvent was evaporated to give crude crystals, 
which were recrystallized from ethyl ace tat e-hexane to give 
N- ( 4 - ( ( 4 -me thylphenyl ) sulf onyl ) -me thylphenyl ) - 7 - ( 4 - 
10 m<athylphenyl) -2/3-dihydro-l-benzoxepine-4- 
(Compound 110) (0.13g) as colorless crystals, 
mp 230=-231*C . 

'H-NMR{ 6ppm, CDCl,) : 2.40 (3H, s), 2.43 (3H, s), 3.07 (2H, 
t, J=4.5Hz) / 4.27 (2H, s), 4,36 (2H, t. J-4 . 5H2 ) , 7.04- 
15 7.10 (3H, m), 7.23-7.26 (5H, m) , 7.43-7.55 (8H, m) , 7.63 
(IH, s). 

IR(KBr) V: 3027, 2884, 1663cm''. 
Anal, for C3aH29N04S- O.2H2O: 
Calcd. C,72.90; H,5.62; N,2.66. 

20 Found C, 72 . 74 ; H, 5 . 73; N,2.76. 

Working Example 111 (Production of Compound 111) 

A solution of N-(4-chloromethylphenyl)-7-(4-methyl- 
phenyl) -2, 3-dihydro-l-benzoxepine-4-carboxamide (O.lg) 
and N-methylcyclopentylamine (0.07g) in dimethylf ormamide 

25 (10ml) was stirred at room temperature over night. The 
solvent was evapprated, and to the residue was added water. 
The mixture was extracted with ethyl acetate. The organic 
layer was washed with water and saturated sodium chloride 
splutijan, and dried with anhydrous magnesium sulfate. 

30 Under reduced pressure, the solvent was evaporated to give 
crude C3rystals[, whiph were recrystallized from ethanol- 
hexane to give N- ( 4-( (N-cyclopentyl-N-methyl)amino- 
me thy 1 ) phenyl ) - 7 - ( 4 -methylpheny 1 ) - 2 , 3 - dihydr o - 1 - 
benzpxepine- 4- car boxamide (Compound 111) (O.lg) as 

35 colorless crystals, 
mp 171-172^:. 
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'H-NMR( 6ppm, CpCla) : 1.45-1.75 (6H, m) , 1.80-1.95 (2H, ra) , 
2.13 (3H, s), 2.39 (3H, s), 2.70-2.80 (IH, m), 3.08 {2H, 
t, J=4.6Hz), 3.50 (2H, s), 4.35 (2H, t, J=4 . 6H2 ) , 7 . 06 (IH, 
d, J=8.0Hz), 7.22-7.33 (4H, m), 7.43-7.58 (7H, m) . 
5 IR(KBr) V: 3340, 2958. 1646cm-\ 
Anal, for C3iH34N202-0-2HiO: 
Calcd. C,79.18; H.7.37; N,5.96. 
Found C,79.15: H,7.18; N,5.96. 

Working Example 112 (Production of Compound 112) 

10 To a solution of N- (.4-hydroxymethylphenyl) -7- ( 4-. 

methylphenyl) -2, 3-dihydro-l-:ben20xepine-4-carboxamide 
(0. 15g), trietliylamine (0.14ml) and 4-dimethylamino- 
pyridine ( catalytic amount ) in dichloiromethane was dropwise 
added metlianesulfonyl chloride (0.d4ml) under ice -cooling, 

15 and the mixture was stirred for 15 minutes. To the mixture 
was added N-methylcyclohexylamine (0. 15ml) , and the mixture 
was stirred at room temperature over night . The solvent was 
evaporated , and the residue was purif ied with silica geX 
column (ethyl acetate/me thanol/triethylamine) to give 

20 crude crystals, which were recrystallized from ethyl 
acetate-hexane to give N- ( 4- ( (N-cyclohexyl-N-methyl) - 
aminome thyl ) phenyl ) - 7 - ( 4 -methylphenyl ) - 2 , 3 - dihydro - 1 - 
benzoxepine-4-car.boxamide (Compound 112) (0.03g) as 
colorless crystals. 

25 mp 176-177X:. 

'H-NMR(6ppm, CpCli):. 1.15-1.35 (6H, m) , 1.70-1.95 (4H, m) , 
2.23 (3H/s), ?.39 (3H, s) , 2.39-2.55 (IH, mX, 3.08 (2H, 
t, J=4.6H2), 3.59 (2H, s), 4.37 (2H, t, J=4 . 6H2 ) , 7 .06 (IH. 
d, J=8.0Hz), 7.23-7.35 (5H, m), 7.44-7.58 (7H, m). 

30 IR(KBr) V : 2930, 2853, 1651cm '. 

.■ • * 

Anal, for C32H36N202 * 0 . 4H2O : 
Calcd. G,78.78; H, 7 . 60; N, 5 . 74 . 
Found C,78.97; H,7.49; N,5.94. 

Working Example 113 (Production of Compound 113) 
35 - A solution of N-(4-chloromethylphenyl)-7-(4-methyl- 
phenyl) -2 , 3-dihydro- l-benzoxepine-4-carboxamide (0 . 09g) , 
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N-methylcycloheptylamine (0«p4g) and potassium carbonate 
( 0 . Ig ) In . dime thy Ifonnamlde/ ( 1 0ml ) was stirred at room 
temperature over night* The. solvent was evaporated/ and to 
the residue was added water . The mixture was extracted with 
5 etliyl acetate . The organic layer was washed with water and 
saturated sodium chloride solution , and dried with anhydrous 
magnesium sulfate. Under reduced pressure, the solvent was 
evaporated to give crude crystals , which were recrystallized 
from ethyl acetate -hexane to. give; N- ( 4- (XN-cycloheptyl- 
10 N-methyl ) euninomethyl ) phenyl ) - 7 - (.4 -methylphenyl ) - 2 , 3 - 
dihydro-l-benzoxepine-4-carboxamide (Compound 113) 
(0.08g) as colorless crystals, 
mp 167-168t:. 

^H-NMR ( fippm, CDCl,): 1.35-1.55 (8H, m) , 1 . 55-1 . 80 ( 2H , m) , 
15 1.80-1.95 (2H, m), 2.16 (3H, s), 2.39 (3H. s), 2.55-2.70 

(IH, m), 3.08 (2H, t, J«4.6Hz), 3.49 (2H, s), 4.35 (2H, t, 

J=4.6Hz), 7.05 (IH, d, J=8.4Hz), 7.22-7.33 (4H, m) , 

7.43-7.58 (7H, m) . 

IR(KBr) V : 2927, 1650cm'\ 
20 Anal, for C33Hj.NaO2-O.lH2O: , 

Calcd. C,79.83; H,7.76; N,5.64. 

Found C,79.62; H,7.43; N,5.53. 

Working Example 114 (Production of Compound 114) 

A solution of N-{4-chloromethylphenyl) -7-(4-methyl- 
2 5 phenyl ) -2,3- dihydro - 1 - benzoxepine - 4 - carboxamide ( 0 . 1 5g ) 
and cyclohexylamine (0 ,17ml) in dimethylf ormamide (10ml) 
was stirred at room temperature, for 2.5 hours. The solvent 
was evaporated, and the residue was purified with silica 
gel 90 liimn (ethyl acetate/me thanol/triethylamine) to give 
30 crude crystals, which were recrystallized from ethanol- 
hexane to give N- ( 4 - ( ( cyclohexylamino ) methyl ) phenyl ) - 7 - 
( 4 -methylphenyl ) -2,3- dihydro - 1 - benzoxepine - 4 - 
carboxamide (Compound 114) (p.09g) as colorless crystals, 
mp 183-184t:. 

35 'H-NMR( 6ppm, CDCI3): 1.17-1.30 (6H, m) , 1.58-1.82 (4H, m) , 
2.39 (3H, s), 2.45-2.60 (IH, m), 3.08 (2H, t, J=4.6Hz), 3.81 
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(2H, s), 4.35 (2H, t. J=4.6H2), 7.05 (IH. d, J=8.4Hz), 
7.22-7.34 (5H, m) , 7 . 43-7 . 55 { 6H, m) ^ 7.72 (IH, s). 
IR(KBr) .V • 2928, 2853, 1647cm '. ' 
Anal* for C3iH34N2O2'0;5H2O: 
5 Calcd- C,78.28; H, 7 . 42; N, 5 . 89 . 
Found C, 78.56; H,7.12; N,6.01. 

Working Example 115 (Production of Compound 115) 

A solution of N-(4-chloromethylphenyl) -7-(4-methyl- 
pllenyl ) - 2 , 3 -dihydro- 1 -benzoxepine- 4 -carboxamlde ( 0 . 15g ) 

10 and aniline (0.1ml) In dlmethylf ormamxde (10ml) was stirred 
at room temperature over night . The solvent was evaporated, 
and to the residue was added water. The mixture was 
extracted with ethyl acetate. The organic layer was washed 
with water and saturated sodium chloride solution , and dried 

15 with anhydrous magnesium sulfate. Under reduced pressure,., 
the solvent was evaporated, and the residue was purified 
with silica gel column (ethyl acetate/hexane) to give crude 
crystals , which were recrystallized from ethanol-hexane to 
give N- (4 - ( (phenylamino) methyl) -phenyl) - 7- (4-methyl- 

20 phenyl) - 2 , 3-dihydro-l-benzoxepine-4-ceLrboxamide 
(Compound 115) (O.lg) as colorless crystals, 
mp 157-158^:. 

'H-NMR(6ppm, CDCI3): 2.39 (3H, s), 3.07 (2H, t, J = 4.6Hz), 
4.31 (2H, s) , 4.35 (2H, t, J=4.8Hz) , 6.62-6.76 (3H, m) , 7.06 
25 (IH, d, J=8.4Hz), 7.18-7.22 (5H, m), 7-36 (2H, d, J=8.4Hz), 
7.43-7.60 (6H, m) . 
IR(KBr) V: 1652, 1602cm''. 

Anal, for CjiHjeNzOj: 

Calcd. 0,80.84; H,6.13; N,6.08. 
30 Found C,80.57; H,6.09; N,6.06. 

Working Example 116^ (Production of Compound 116) 

A suspension of N-(4-chloromethylphenyl)-7-(4- 

methylphenyl) -2 , 3-dihydro-l-benzoxepine-4-carboxamide 

(0. 15g) , N-methylaniline (0.06ml) and potassium carbonate 
35 (0.15g) in dlmethylf ormamide ( 10ml) was stirred at room 

temperature over night. The solvent was evaporated, and to 
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the residue was added water • The mixture was extracted with 
ethyl acetate* The organic layer was washed with water and 
saturated sodium chloride solution , 'and dried with anhydrous 
magnesium sulfate . Under reduced pressure , the solvent was 
5 evaporated to give crude crystals , which were recrystallized 
from ethyl acetate -hexane to give N- (4- ( (N-methyl-N- 
phenyl ) aminome thyl ) phenyl ) - 7 - ( 4 -methyl-phenyl ) - 2 , 3 - 
dihydrp-l-benzoxepine-4-carboxamide (Compound 116) 
(0.15g) as colorless crystals . 
10 mp 164-165^:. 

'H^NMR( 5ppm, CDCl,) z 2.39 (3H; s) , 3.00 (3H, s), 3.06 (2H, 
t, J=4.6H2), 4.34 (2H, t, J«4,6Hz), 4.51 (2H, s), 6.68- 
6.77 (3H, m), 7.05 (IH, d, J=8.4H2), 7.19-7.26 (6H, m), 
7.43-7.54 (6H, m) , 7.60 (IH, s). 
15 IR(KBr) V: 3344, 3020, 1644cm*'. 
Anal, for CazHsoNzOa: 
Calcd. C,80.98; H,6.37; N,5.90. 
Found C,80.64; H,6.32; N,5.85. 

Working Excunple 117 (Production of Compound 117) 

20 A suspension of N- ( 4-chloromethylphenyl) -7- ( 4- 

methylphenyl ) - 2 , 3 -dihydro- 1 - benzoxepine - 4 -carboxamide 
( 0 . Ig ) , benzylamine hydrochloride ( 0 . 5g ) and potassium 
carbonate ( 0 . 6g) in dimethylf orraamide ( 10ml > was stirred 
at room temperature over night . The solvent was evaporated, 

25 and to the residue was added water. The mixture was 

extracted with ethyl acetate. The organic layer was washed 
with water and saturated sodium chloride solution, and dried 
with anhydrous magnesium sulfate. Under reduced pressure, 
the solvent was evaporated, and the residue was purified 

30 with silica gel column (ethyl acetate /methanol/ 

triethylamine ) to give crude crystals , which were 
recrystallized from ethyl acetate-hexane to give N-(4- 
{ ( benzylamino ) methyl ) phenyl ) - 7 - ( 4 -me thylphenyl ) - 2 , 3 - 
dihydr o - 1 - ben z oxepine - 4 - ceorboxamide ( Compound 117) 

35 (0-08g) as colorless crystals, 
mp 147-148t:. 
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'H-NMR( fippmv CDCI3): 2.39 (3H, s) , 3.08 (2H, t, J=4.6H2) , 

3.80 (2H, s), 3.81 (2H,s), 4.35 (2H, t , J«4 . 6Hz ) , 7 . 06 ( IH, 

d, J=8.4Hz), 7.22-7.36 ( 9H/ m) , . 7 . 43-7 . 61 (7H, m) . 

IR(KBr) 6 3028, 1652cm''. 

5 Anal, for CjjHjoNaOj • 0 . IH2O : 

Calcd. C,80.68; H,6.39; N,5.88. 

Found C,80.43; H,6.23; N^5.95. 

.Working Example 118 (Production of Compound 118) 

A suspension of N- ( 4 -chlorometliylphenyl ) - 7 - ( 4 - . 

10 methylphenyl ) -2> 3-dihydrpr-l^b.en2oxepine-4-carboxamide 
(O.lg), N-methylbenzylamine (0.05ml} and pbtassliim . 
carbonate (O.lg) in dimethylf ormamlde (5ml) was stirred. at 
. room tempera.ture for 2 hours. T)tie solvent was evaporated, 
and to the residue was added water. The mixture was 

15 extracted with ethyl acetate. The organic layer was washed 
with water and saturated sodiiim chloride solution , cuid dried 
with anhydrous magnesium sulfate. Under reduced pressure, 
the solvent was evaporated to give crude crystals, which 
were recrystallized from ethyl acetate -hexane to give 

20 N-(4-(( N-benzyl-N-methyl ) aminomethyl ) phenyl ) - 7 - ( 4 - 

methylphenyl ) -2 , 3-dihydro-l-benzoxepine-4-carboxcimide 
(Compound 118) (0.p9g) as colorless crystals, 
mp 157-158*C 

'H-NMR(6ppm, CDCl,): 2.18 (3H, s), 2.39 (3H, s), 3.06 (2H, 
25 t, J=4.6Hz) ,3.50 (2H, s) , 3.52 (2H, s ) , 4.34 (2H, t, J=4.6Hz) , 
7.05 (IH, d, J=8.0Hz), 7 . 22-7 - 30 ( 3H, m) , 7.33-7.37 (5H, 
m), 7.43-7.57 (7H, m), 7.63 (IH, s). 
IR(KBr) V : 3336, 1643cm''. 

Anal, for CjjHaaNaOa • 0 . 2H2O : 

30 Calcd. C, 80. 52; H,6.63; N,5,69. 
Found C, 80.61; H, 6 . 49 ; N,5 . 54 . 

Working Example 119 (Production of Compound 119) 

A solution of N- (4 -chlorome thy Iphenyl)- 7- (4 -methyl- 
phenyl ) - 2 , 3r dihydro- 1 -benzoxepine- 4 -carboxamide ( 0 . Ig ) 
35 and diisopropylamine ( 0 . 1ml) in dimethylf ormamide (10ml ) 
was stirred at room temperature over night . The solvent was 
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evaporated; and to the residue was added water. ,The mixture 
was extracted with ethyl acetate. The organic .layer was 
washed with water and sattirated sodium chloride solution, 

• « 

and dried with anhydrous magnesium sulfate. Under reduced 
5 pressure^ the solvent was evaporated to give crude crystals, 
which were recrystallized from ethyl acetate -hexane to give 
N-(4- ( (diisopropylamino) methyl) -phenyl) -7- ( 4-me thy 1- 
phenyl) -2 , 3-dihydro-l-benzoxepine-4-carboxamide 
(Compound 119) (O.llg) as colorless crystals. 

10 mp 152-153X^1 • 

'H-NMR(,6ppm, CDCI3): 1.02 (12H, d, J=6 . 6Hz ) , 2 . 39 (3H/s)/ 
2.98-3.10 (4H, ra) , 3.62 (2H, s), 4.35 (2H, t, J=4.8Hz), 7.05 
(IH, d, J=8.6Hz) , 7.24 (2H, d, J=8.0Hz), 7.35-7.55 (9H,. m). 
IR{KBr) y I 2964, 1646cm''. 

15 Anal, for CsiHsdNaOi: 

Calcd. C,79.45; H,7.74; N,5.98. 
Found C,79.18? H,7.66; N,5.93. 

Working Example 120 (Production of Compound 120) 

A solution of N- ( 4rChloromethylphenyl) -7- (4-methyl^ 

20 phenyl ) - 2 , 3 -dihydro- 1 -benzoxepine- 4 - carboxamide ( 0 . Ig ) 

arid N-ethylcyclohexylamine (O.llml) in dimethylf ormeunide 
(10ml) was stirred at room temperature over night. The 
solvent was evaporated, and to the residue was added water. 
The mixture was extracted with ethyl acetate. The organic 

25 layer was washed with water and saturated sodium chloride 
solution, and dried with euihydrous magnesium sulfate. 
Under reduced pressure , the solvent was evaporated to give 
crude crystals, which were recrystallized from ethyl 
acetate -hexane to give N- ( 4- ( (N-cyclohexyl-N-ethyl) - 

30 amlnomethy 1 ) phenyl ) - 7 r- ( 4 -methylphenyl ) - 2 , 3 - dihydro - 1 - 
benzoxepine-4-carboxemiide (Compound 120) (O.lg) as 
colorless crystals, 
mp 166 r 167^3. 

'H-NMR( (5ppm> CDCl,) : 0.98 (3H, t, J=7.2Hz), 1.02-1.26 (6H, 
35 m), 1.60-1.80 (4H, m), 2.39 (3H, s), 2.48-2.59 (3H, m), 3.08 
(2H, t, J«4.5Hz), 3.59 (2H, s), 4.36 (2H, t, J=4.5Hz), 7.05 
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(IH, d, :J=8.4H2), 7.24 (2H, d, J=7.6Hz), 7.35 {2H, d. . 
J^8.4Hz), 7.43-7.56 (7H, m) . 
IR(KBr) V : 2929,. 1648cmS 
Anal, for C33H3aN2O2*0.2H2O: 
5 Calcd. C,79.55; H,7-77; N,5.62, 
Found C,79.65; H,7.63; N,5.66. 

Working Example 121 ( Eroduction of Compound 121) 

A suspension of N- ( 4-chloromethylphenyl) -7- (4- 
methylphenyl ) - 2 , 3 - dlhydr o - 1 r benzoxeplne - 4 r ceucboxamlde 

10 (Oilg), 4 -ethyl- amino -1-benzylplperldlne (O.llg) and 

potassium carbonate (0. 05g) in dlmethylf ormamide (10ml) was 
stirred at room temperature over nlgbt. The solvent was 
evaporated, and to the residue was added water. The mixture 
was extracted with ethyl acetate. The organic layer was 

15 washed with water and saturated sodium chloride solution, 
and dried with anhydrous magnesium sulfate. Under reduced 
pressure, the solvent was evaporated to give crude crystals , 
which were recrystalllzed f rom diethyl ether-hexane to give 
N- ( 4 - ( (N- ( l-benzylpiperldin-4-yl) - N -ethyl) amino - 

20 methyl ) phenyl ) - 7 - ( 4 -me thylpheny 1 ) - 2 , 3 - dlhydro - 1 - 

benzoxeplne- 4 -carboxamide (Compound 121) (0.13g) as 
colorless crystals • 
mp 121-122*C. 

/H-NMR(6ppm, CDCla): 0.98 (3H, t, J=7.1Hz), 1.55-1.75 (4H, 
25 m), 1.87-2.0,0 (2H, m), 2.39 (3H, s), 2.49-2.60 (3H, m) , 
2.90-2.96 (2H, m),;3.08 (2H, t, J=4.4Hz), 3.48 (2H, s), 3.60 
(2H, s), 4.36 (2H, t, J=4.4Hz), 7.06 (IH, d, J=8.2Hz), 
7.23-7.35 (9H, m), 7.44-7.55 (7H, m) . 
IR(KBr) V: 2939, 1652cm''. 

■ - - 

30 Anal, for CmH^jNjOi: 

CalcdL. C,79.97; H, 7. 40; N, 7. 17. 
Found C,79.95; H,7.50; N,7.28. 

Working Example 122 (Production of Compound 122 ) 

A suspension of N- ( 4-chloromethylphenyl) -7- ( 4- 
35 ihethylphenyl).-2,3-dlhydro-l-benzoxepine- 4 -carboxamide 
(O.lg), amino -me thylcyclohexane (0.05g) and potassium 



wo 99/32100 PCT/JP98/05708 

174 

ceirbonate (0. Ig) in dijnethylfprmam (10ml) was. stirred 
at room temperature oyer night • The solvent was evaporated, 
and to the. residue was added water. The mixture. was 
extracted with ethyl acetate. The organic layer was washed 
5 with water and saturated sodium chloride solution , and dried 
with anhydrous magnesium sulfate. Under reduced pressure, 
the solvent was evaporated, and the residue was purified 
with silica, gel column (ethyl acetate/methanol/ 
triethylamine ) to give crude cirystals, which were 
10 recrystallized from ethyl acetate -hexane to give N.-(4- 
( ( pyclohexylmethyl ) aminomethyl ) phenyl ) - 7 - ( 4.-me thy 1 - 
phenyl ) - 2 , ,3 r dihydr o - 1 - ben z oxep ine - 4 - car boxamide 
(Compound 122) (0.06g) as colorless crystals, 
mp 154-155fc. 

15 *H-NMR( 6ppm, CDCl,) : 0.88-0.99 (2H, m) , 1.17-1.26 (4H, m) , 
1.43-1.56 (IH, m), 1.65-1.78 {4H, m), 2.39 (3H, s), 2.45 
(2H, d, J=6.6Hz), 3.07 (2H, t, J==4.5Hz), 3.76 (2H, s), 4.35 
{2H, t, J=4.5Hz), 7.05 (IH, d, J=8.4Hz), 7.22-7.33 (5H, m) , 
7.43-7.61 (6H, m) . 

20 IR(KBr) V: 3357, 2918, 1648cm'. 
Anal, for CjaHjsNiOa • 0 . 2H2O : 
Calcd. C,79.37; H, 7 . 58 ; N, 5 . 78 . 
Fo]|Lind C, 79-58; H,7.50; N,5.80. 

Working Example 123 (Production of Compound 123) 
25 A solution of N- ( 4-chloromethylphenyl) -7- ( 4-methyl- 

phenyl) -2 , 3-dihydrQ-l-benzoxepine-4-carboxamide (0. Ig) 
and l-methyl-4-methylaminopiperidine (0.1ml) in 
dimethylf orinamide ( 5ml) was stirred at room temperature over 
night. The solvent was evaporated, and to the residue was 
30 added water. The mixture was extracted with ethyl acetate. 
The organic layer was washed with water and saturated sodium 
chloride solution, and dried with anhydrous magnesium 
sulfdLte. Under reduced pressure, the solvent was 
evaporated to give crude crystals , which were recrystallized 
35 from ethyl acetate -hexane to give N-(4- ( (N-methyl-N-( 1- 
methylpiperidin- 4 -yl ) ) aminomethyl ) phenyl ) - 7 - ( 4 - 
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metliylphenyl) -2 , 3-dihydrb-l-beh20xepine-4-carboxamid^ 
. .( Cpinpoimd . 123 ) ( 03g ) as? colorless crystals . 
mp 183-184*C, 

*H-NMR{ <5ppm, CDCi,) ; 1.67-2.05 (6H, m) , 2.20 (3H, s) , 2.28 
5 (3H, s), 2.39 (3H, s), 2.38-2.45 ( IH, m) , 2 . 91-2 .96 ( IH, 
m) , 3.08 (2H, t, J=4.6H2) , 3.56 (2H, s) , 4.36 {2Hi t, J=4.5Hz) , 
7.06 (IH, d, J=8.0H2) , 7.22-7.33 (4H/ m) / 7.44-7.59 {7H, 
m) . . 

IR(KBr) V : 2939, 2785, 1652cm**. 
10 Anal, for CsiHaiNaOa: 

Calcd. C,77.54; H, 7 . 52 ; N , 8 . 48 , 
Found C, 77.34; H,7.57; N,8.56. 

Working Example 124 (Production of Compound 124) 

To a solution of 7-{4-(4-methyipipera2in-l-yl)- 

1 5 phenyl ) - 2 , 3 - dihy dr o - 1 - ben z oxeplne - 4 - car boxy lie - acid 
(0. 12g) , 4-(N-methyl-N-{tetrahydropyran-4-yl)amino- 
methyl ) aniline (0.08g) and l-hydroxybenzotriazole(0.05g) 
in dimethylf ormamide (15ml) was added l-ethyl-3- (3- 
dimethylaminopropyl) carbodiimide hydro -chloride ( 0 . Ig) , 

20 under ice-cooling. Under nitrogen atmosphere, the mixture 
was cooled to room temperature. To the mixture were added 
4-dimethylaminopyridine (catalytic amount) and triethyl- 
amine (0.14ml}, and the mixture was stirred over night . The 
solvent was evaporated, and to the residue was added water. 

25 The mixtiire was extracted with ethyl acetate. The organic 
layer, was washed with water and saturated sodium chloride 
solution, and dried with anhydrous magnesium sulfate. 
Under reduced pressure, the solvent was evaporated, and the 
residue was purified with silica gel column (ethyl acetate/ 

30 methanol/triethylamine) to give crude crystals, which were 
recrystallized from ethyl acetate-hexaiie to give 7- (4- 
( 4 -methylpiperazin- 1 - yl ) phenyl )rN-(4-((N - tetrahydro- 
pyran-4-yl-N-methylamino)methyl)phenyl) -2 ,3-dihydro-l- 
benzoxepine-4-carboxamide (Compound 124) (0.15g) as 

'. ' ■ • 

35 colorless crystals, 
mp 220-221*C . 
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: 'H-NliR( 5ppm, CDCl,) : 1.64-1.75 (4H, m) , 2.22 (3H, s), 2.37 
(3H, s) , 2.58-2.71 (5H,.m) , 3.08 (2H, t/ J=:4.6Hz), 3.25-3.32 
(4Ij[, m), 3.37 (2H., dt, J=2. 8, 11.4Hz) , 3.58 (2H, s), 
4.01-4.07 (2H,ni), 4.35 (2H, t, i=4 . 6Hz ) , 6 . 97-7 . 06 (3H, 
5 m), 7.32 (2H, J=8 . 4Hz ) / 7 . 41-7 • 58 ( 7H, m) . 
IR(KBr) V : 2946^ 2841, 1663cm"\ 
Anal, for C35H42N403- O.SHiO: 
Calcd. C,73.01; H,7,53; N,9.73. 
Found „C,73.25; H,7.46; N,9.72. 

10 Working Example 125 ( Production of Compound 125) 

A solution of N- (.4- ( (N- ( 1-t-butoxycarbonyl- 
piperidiri - 4 -yl ) -N-me thylamino ) methyl ) phenyl ) - 7 - ( 4 - 
methylphenyl ) - 2 , 3 - dihydrp - 1 - benzoxeplne - 4 - carboxamlde 
(0.14g) and trlfluoro -acetic acid (5ml) In dlchlorome thane 

15 (20ml) was stirred at room temperature for 1.5 hours. The 
reaction mixture was neutralized with sodium hydrogen 
ceucbonate solution, and the solvent was evaporated. To the 
residue was added water, and the mixture was extracted with 
ethyl acetate . The organic layer was washed with water and 

20 saturated sodliim chloride solution , and dried with anhydrous 
magnesium sulfate; Under reduced pressure, the solvent was 
evaporated to give crude crystals , which were recrystallized 
from ethanol-hexane to give N- ( 4- ( (N-methyl-N- 
(piperidin-4-yl) )cLminomethyl) phenyl) - 7- (4 -methyl - 

25 phenyl) -2 , 3-dlhydro-l-benzoxepine-4-carboxamide 
(Compound 125) (0.08g) as colorless crystals, 
mp 129-130t:. 

'H-NMR( 6ppm, CDCI3) : 1.68-1.95 (4H, m) ^ 2.22 (3H, s), 2.39 
(3H, s) , 2.61-2.79 (3H, m) , 3.08 (2H, t, J=4.5Hz) , 3.25-3.33 
30 (2H, m), 3.58 (2H, s), 4.36 (2H, t, J=4.5Hz), 7.06 (IH, d, 
J=8,4Hz), 7.23-7.33 (4H, m) , 7.44-7.60 (7H, m) . 
IRdCBr) V : 2929, 1683cm'. 

Working Example 126 (Production of Compound 126) and 
Working Example 127 (Production of Compound 127) 
35 A suspension of N- (4-chlpromethylphenyl) -7- ( 4- 

methylphenyl) -2 , 3-dlhydro-l-benzoxeplne-4-carboxamlde 
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( 0 • Ig ) , N V 4 -dimethylcyclohexylamine hydrochloride ( 0 . 08g ) 
and potassium carbonate ( 0 . 17g) In dlmethylf ormamlde ( 10ml) 
was stirred at room ^temperature, over night. The solvent was 
evaporated, and to the residue was added water. The mixture 
5 was, extracted with, ethyl acetate. The organic layer was 
washed with water and, saturated sodlvun chloride solution, 
and dried with anhydrous magnesium sulfate. Under reduced 
pressure, the solvent was evaporated, and the residue was 
purified with silica gel column (ethyl acetate) to give each 

10 of crude crystals, which was recrystalllzed from ethyl 
acetate-hexane to give each Isomer of N- ( 4- ( (N-methyl- 

( 4 -methylcyclohexyl ) ) amino -methyl ) phenyl ) - 7 - ( 4 - 
methylphenyl) - 2 , 3-dlhydro-l-benzoxeplne-4-carboxamlde 
(Compound 126 (O .OSg), Compound .127 ( 0 . p3g) ) as colorless 

15 crystals. 

(Compound 126): 
mp 144-145X:. 

'H-NMR(6ppm, CDCl,): 0.96 (3H, d, J=6.8Hz), 1.40-1.80 (9H, 

m) , 2.17 (3H, s), 2.20-2.40 (IH, m), 2.39 (3H, s), 3.08 (2H, 
20 t, J=4.5Hz), 3.55 (2H, s), 4.36 (2H, t, J=4.5Hz), 7.05 (IH, 

d,J=8.4Hz), 7.22-7.34 (4H, m) , 7.43-7.58 (7H, m) . 

IR(KBr) V : 2927, 1650cm '. 

Anal . for CajHasNzOi • 0 . 2H2O : 

Calcd. C,79,55; H,7.77; N,5.62. 
25 Found C,79.59; H,7.68; N,5.84. 

■ Tr ' * . . ■ * * , . , 

, . ( Compouhd 1 2 7 ) : 
mp i83-184t:. 

'H-1^MR( 6ppm, CDCl,) : 0.87 (3H,d, J=6.6Hz), 0.89-1.02 {2H, 

m) , 1.26^1.89 (7H, m) , 2.20 (3H, s) , 2.20-2.40 (IH, m) , 2.39 
30 X3H, s). 3.08 (2H, t, J=4.6Hz) , 3.56 (2H, s), 4.36 (2H, t, 

J»4.6Hz), 7.06 (IH, d, J=^8.4Hz), 7.22-7.34 (5H, m) , 

7.44-7.55 (6H, m) . 

IR(KBr) V: 2925, 1654cm''. 

Anal, for CsjHasNipi * 0 . 2H2O : . , 
35 Calcd. C,79.55; H,7.77; N,5.62. 

Found C,79.48; H,7.70; N,5.83. 
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Working Example 128. (Production of Compound 128) 

To . a suspension of 7-(4-methylphenyl)-2,3-dihydro- 
l-beinzoxepine-rA-Tcarboxylic acid (O.lSg) in dichloro- 
methane ( 7ml ) wejce. added oxalyl chloride ( 0 . 14ml ) and 
5 dimethyif ormaunide (catalytic amount) under ice -cooling, 
and the mixture was stirred at room temperature for 2 houris. 
The solvent was evaporated, and the residue was dissolved 
in tetrahydrofuran. . The mixture was dropwise added to a 
splution of 4-(N-methyl~N-(tetrahydropyran-4-yl)amino- 

10 methyl) aniline (0,12g) and triethylamine (0.23ml) in 

. tetrahydrofuran ( lOml) , under ice -cooling. Under nitrogen 
atmosphere, the mixture was stirred at room temperature over 
night. The solvent was evaporated, and to the residue was 
added water. The mixture was extracted with ethyl acetate. 

15 The organic layer was washed with water and saturated sodium 
chloride solution, and dried with anhydrous magnesium 
sulfate. Under reduced pressure, the solvent was 
evaporated to give crude crystals , which were recrystallized 
from ethyl ace tat e-hexane to give N- ( 4- (N-methyl- (N- 

20 tetrahydropyran - 4 -yl ) aminomethyl ) phenyl ) - 7 - { 4 - 

methylphenyl ) - 2 , 3 - dihydro - 1 - benzoxepine - 4 - carboxamide 
(Compound 128) (0.19g) as colorless crystals, 
mp 162-163*C. 

•H-NMR( dfppm, CDCl,): 1.59-1.74 (4H, m) , 2.20 (3H, s), 2.39 
25 (3H, s), 2.58-2.66 (IH, m), 3.07 (2H, t, J=4.5Hz), 3.37 (2H, 

dt, J=2^8, ll.OHz), 3.56 (2H, s), 4.01-4.06 (2H, m) , 4.35 

(2H, t, J=4.5Hz), 7.05 (IH, d, J=8 . 4Hz ) , 7 . 22-7 . 33 (4H, m) , 

7.43-7-56 (6H, m) , 7.62 (IH, s) . 

IR(KBr) V: 3296, 2950, 1654cm:'. 
30 Anal, for C,iH34NaOi - 0.21110: 

Calcd. C, 76.58; H,7.13; N,5.76. 

Found C,76.51; H, 7 . 07 ; N, 5 . 53 . 

Working Example 129 (Production of Compound 129) 

To a suspension of 7^ ( 4.-methylphenyl) -2 , 3-dihydro- 
35 1 -benzoxepine- 4- car boxylic acid (0.15g) in dichloro- 
me thane (5ml) weref added oxalyl chloride (0.14ml) and 
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dimethylf ormamide (catalytic amount) unjder ice -cooling, 
and. the mixture was istirred at room temperature for 2 hours • 
The solvent was evaporated, and the residue was . dissolved 
in tetrahydrof uran . The mixture was.dropwise added to a 
5 solution of 4- (N-methyl-N- ( tetrahydrppyran-a-yl) amino- 
methyl ) euiiline (6.13g) and triethylamine (0.23ml) in 
tetrahydrof uran (10ml) , under ice -cooling, and the mixture 
was. stirred under nitrogen atmosphere at room temperature 
over night. The solvent was evaporated, and to the residue 

10 was added water . The mixture was extracted with ethyl acetate . 
The organic layer was washed with water emd saturated sodium 
chloride solution, and dried with anhydrous magnesium 
sulfate. Under reduced pressure, the solvent was 
evaporated, and the residue was purified with silica gel 

15 column (ethyl acetate) to give crude crystals, which were 
recrystallized from ethyl acetate -hexane to give N-(4- 
( ( N- tetrahydropyran- 3 -yl-N-methyl ) aminomethyl ) -phenyl ) - 
7- { 4-methylphenYl) -2 , 3-dihydro-l-benzoxepine-4- 
carboxamide (Compound 129) (0.18g) as colorless crystals. 

20 mp 158-159%:. 

*H-NMR( 6ppm, CDCI3) : 1.57-1.75 (3H, m) , 2.00-2.05 (IH, m) , 
2.21 (3H, s), 2.39 (3H, s), 2.55-2.68 (IH, m), 3.08 (2H, 
t, J=4,7Hzj, 3.22-3.39 (2H, m) , 3.59 (2H, s), 3.84-3.90 (IH, 
m), 4.04-4-07 (IH, m), 4.37 (2H, t, J=4.7Hz), 7.06 (IH, d, 

25 J=8.0H2) , 7,23-7.32 (4H, m)_, 7.44-7.55 {7H, m) . 
IR(KBr) V : 2941, 1652cm;'. 
Anal, for C3iH34N203: , 

Calcd. C,77.15; H,7.10; N,5.80. 

". ' ■ ■ . .... . ■ . _ . ' _ 

Found C,77.12; H,7.02; N,5.88. 

30 Working Example 130 (Production of Compound 130) 

To a sui^pension of 7-(4-methylphenyl)-2,3-dihydro- 
l-benzoxepine-4-carboxy lie. acid (O.lSg) in dichloro- 
methane (7ml) were added oxalyl chloride (0.14ml) and 
dimethylf ormamide (catalytic amount), under ice-cooling, 

35 and the mixture was stirred at room temperature for 2 hours. 
The solvent was evaporated, and the residue was dissolved 
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:.- ±n . tetrfidiydrof uraa. The mixture was dxop^^ a 
solution Of 4r ( (N-indem-2-yl-NTme.thyl)aininometliyl)- 
ai^iline ( 0 . 14g ) jand triethylr amine ( 0 . 23ml ) in tetrahydro- 
fui;an (15ml). , .under ice -cooling. Under nitrogen atmosphere, 
5 the mixture was stirred at room temperature over night . The 
solvent was evaporated, and to the residue was added water. 
The mixture. Was extracted with ethyl acetate. The organic 
layer was washied with water and saturated sodium chloride 
solution and anhydrous magnesium sulfate. 

10 Under jceduced pressure, the solvent was evaporated to give 
crude crystals, which were recrystallized from ethyl 
acetate-ethanol-hexane to give N- ( 4- ( (N-indan-2-yl-N- 
methyl )cLniino -methyl) phenyl) -7- ( 4 -methylphenyl ) -2,3- 
dihydro-l-benzoxepine-4-carboxamide (Compound 130) 

15 {0. 23g ) as colorless crystals . 
mp 204-205X:^. 

'H-NMR(6ppm, CDCl,): 2.19 (3H, s), 2.39 (3H, s), 2.94-3.18 

(6H, m), 3.41-3.48 (IH, m), 3.57 (2H, s), 4.36 (2H, t, 

J-4.7HZ), 7.06 (IH, d, J«8.4Hz), 7.16-7.22 (6H, m) , 
20 7.33-7 .57 ( 9H , m) i 

IR(KBr) V : 1654cm:'. 

Anal, for CasHj^NjOi' O.2H2O: 

Calcd. C,81.11; H,6.69; N,5.41. 

Found C,81.06; H,B.57; N,5.49. 
25 Working Example 131 (Production of Compound 131) 

To a suspension of 7- (4-methylphenyi) -2,3-dihydro- 

l-benzoxepine-4-ccirboxylic acid (0.15g) in dichloro- 

me thane (6ml) . were added oxalyl chloride (0,14ml). and 

.' ' . " . • ' ' ■ • . - • . 

dimethylf prmamide (catalytic amount) uiider ice-cooling, 
30 and the mixture was stirred at room temperature for 2 hours. 
The solvent was evaporated, and the residue was dissolved 
ill; tetrahydrofuran. The mixture was dropwise added to a 
solution of (E)-4-( (N-4-t-butylcyclohexyl-N-methyl ) - 
aminome thyl) aniline (0. 15g) and triethylamine (0.23ml) in 
35 tetrahydrofuran (10ml) , under ice -cooling. Under nitrogen 
atmosphere, the mixture was stirred at room temperature over 
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night. The solvent was evaporated, and to the residue was 
added water. The mixture was extr:acted with ethyl acetate. 
The organic layer was washed with water and saturated soditim 

Chloride solution, and dried with anhydrous .magnesium 

■ -. . - - ■ . • '•''.•".■,"*".••■ 

5 sulfate.. Under reduced pressure, the. solvent wa3 

evaporated to give crude crystals , which were recrystallized 
from ethyl acetate -hexane to give (E) -N- ( 4- ( (N- ( 4-;-t- 
butylcyclohexyl ) -N-methyl ) aminomethyl ) -phenyl ) - 7 - ( 4 - 
methylphenyl ) - 2 , 3-dihydro-l-benzpxepine-4-carboxa^ 
10 (Compound 131} (0.22g} as colorless crystals, 
mp 225-226*C . 

'H-NMR{6ppm, CDCI3): 0.84 (9H, s) , 0.95-1.05 (2H, m) , 
1.22-1.33 (2H,m) , 1 . 82-1 . 95 ( 5H, m) , 2 . 20 ( 3H , s ) , 2 . 30-2 . 45 
(IH, m) , 2.39 (3H, s), 3.08 (2H, t, J«4.6Hz) , 3.55 (2H, s), 

15 4.36 (2H, t, J=4.6Hz), 7.06 (IH, d, J=8,0Hz), 7 .22-7.34 (4H, 
m) , 7.44-7.55 (7H, m) . 
IR(KBr) V: 2943, 1652cm"'. 
Anal, for C36H44N202: 
Calcd. C, 80.56; H,8.26; N,5.22. 

20 Found C, 80.30; H,8.42; N,5.32. 

Working Example 132 (Production of Compound 132) 

To a suspiension of 7-(4-methylphenyl) -2,3-dihydro- 
l-ben20xepine-4-carboxylic acid (0.15g) in dichloro- 
methane (6ml) were added oxalyl chloride {0.14ml) and 

25 dimethylf ormamide (catalytic amount), under ice- cpoling, 

■ , ■ .• ■ • . •. ■ ^ 

and the mixture was stirred at room temperature for 2 hours • 
The solvent was evaporated, and the residue was dissolved 

in tetrahydrof uran. The mixture was dropwise add^d to a 

■ . . .1 ■ . •■ ' ■ " ■ " ' ■. . 

solution of (Z)-4-((N-4-t-butylcyclohexyl-N-methyl)-^ 
30 aminomethyl ) aniline (0.15g) and triethyleimine (0.23ml) in 
tetrcihydrof uran (10ml) , under ice -cooling. Under nitrogen 
atmosphere, the mixture was stirred at room temperature over 
night. The solvent was evaporated, and to the residue was 
added water. The. mixture was extracted with ethyl acetate. 
35 The organic layer was washed with water anjd saturated sodium 
chloride solution, and dried with anhydrous magnesium 
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sulfate. Under reduced pressure, the solvent was 
eyaporated to give crude crystals # which were recrystallized 
from diethyl ether-hexane to give (Z)-N-(4-( (N-(4-t- . 
butyl cyclohexyl ) -N-methyl ) aminpmethyl ) -phenyl ) - 7 - ( 4 - 
5 methylphenylX-2, 3-dihydro-l-benzoxepi^ 

(Compound .132) (0.2g) as colorless crystals . 
mp 169-170t:. , 

'H-NMR( 5ppm, CDCla): 0.89 (9H/ s), 1,05-1.20 (IH, m) , 
1.36-i.5P (6H, m) , 2.06 (3H, s), 2.06-2.14 ( 2H, m) , i .30--2 . 32 
10 (1H# m ) r 2-39 (3H, s) , 3.09 { 2H^ t , J=4 . 8Hz ^ , 3.50 (2H, s) , 
4.37 ( t , J=4 . 8Hz ) , 7 . 06 ( IH , d, J«8 , 4Hz ) , 7 . 23- 7 . 35 ( 4H , , 
m), 7,44-7,54 (7H, m) . 
IR(KBr) y : 2941, 1648cm"\ 
Anal . for C3«H44N202 • 0 . 2H2O : 
15 Calcd. C,80,02; H,8.28; N,5.ia. 
Found 0,80.23; H,8.30; N,5.22. 

Working Example 133 (Production of Compound 133) 

To a suspension of 7-(4-methylphenyl)-2,3-dihydro- 
l-benzoxepine-4-carboxylic acid (O.lSg) in dichloro- 

20 methane (6ml) were added oxalyl chloride (0.14ml) and 
dimethylf ormamide (catalytic amount) under ice-cooling, 
and the mixture was stirred at room temperature for 2 hours. 
The solvent was evaporated, aiid the residue was dissolved 
in tetrahydrof uran. The mixture was drppwise added to a 

25 solution of 4- ( (N- ( 3, 5-diraethylcyclohexyl) -N-methyl) - 

aminomethyl) aniline (0. 13g) and trie thyleunine (0.23ml) in 
tetrahydrof uran ( 10ml) , under ice- cooling. Under nitrogen 
atmosphere , the mixture was stirred at room temperature over 
night. The solvent was evaporated, and to the residue was 

30 added water. The mixture was extracted with ethyl acetate. 
Tlie organic layer was washed with water and saturated sodium 
chloride solution., and dried with , anhydrous magnesiiun 
sulfate.: Under red.uced „pres sure, the solvent was 
evaporated to give crude crystals , which were recrystallized 

35 from diethyl ether-hexane to give N- (4- ( (N-methyl-N- 
(3,5- dimethylcyclohexyl ) ) aminomethyl ) phenyl ) - 7 - ( 4 - 
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methylpheriyl ) - 2 , 3 -dlhydro- 1 -benzoxepine- 4 - car boxamlde. 
(Compound 133) (0.22g) as colorless crystals; 
mp 135-136*C. 

'H-NMR{ 6ppm, CDCI3): 0.45-0.68 (IH, m) , 0,84 (3H, s), 0.87 
5 {3H, s), 0.96-1.03 (2H, m) > 1 • 65-2 . 05 ( 5H, m) , 2 . 06 (3H, 
s). 2.39 (3H, s), 2.39-2.42 (IH, m) , 3.08 (2H> t, J=4.7Hz), 
3.50 (2H, s), 4.36 (2H, t, J=4 . 7Hz ) , 7 . 06 ( IH, d, J=8 . 4Hz ) , 
7.16-7.32 (4H, m) , 7.44-7.54 (7H, m) . 
IR(KBr) V : 2947, 1652cm*\ 
10 Anal, for C94H4oN202: 

Calcd. C,80.28; H,7.93; N,5i51. 
Found C,80.19; H,7.95? N>5.54. 

Working Example 134 (Production of Compound 134) 

To a suspension of 7- ( 4-methylphenyl) -2 , 3-dihydro- 

15 1 -benzoxepine- 4 -carboxy 11c acid (0.15g) In dlchloro- . 
methane (6ml) were added oxalyl chloride (0.14ml) and, . 
dimethyif ormeimide (catalytic amount) under ice -cooling, 
and the mixture was stirred at room temperature for 2 hours. 
The solvent was evaporated, and the residue was dissolved 

20 in tetrahydrof uran . The mixture was dropwise added to a 
solution of 4- ( (N- ( 3 , 5-diraethylcyclohexyl) -N-methyl) - 
£uninome t hy 1) aniline (0.1 3g) and triethylamine (0.23ml) in 
tetrahydrof uran (10ml), under ice-cooling. Under 
.nitrogen atmosphere, the mixture was stirred at room 

25 temperature over night. The solvent was evaporated, and to 
the residue was added water. The mixture was. extracted with 
ethyl acetate. The organic layer was washed with water and 
saturated sodium chloride solution, and dried with anhydrous 
magnesium. sulfate. Under reduced pressure, the solvent was 

30 evaporated to give crude crystals , which were recrystallized 
from ethyl acetate-hexane to give N- (4- ( (N-methyl-N- 
( 3 , 5 - dimethylcy clohexy 1 ) ) aminomethy 1 ) phenyl ) - 7 - ( 4 - 
methylphenyl ) - 2 , 3 - dihydro- 1 -benzoxepine - 4 -carboxamide 
(Compound 134) (0.2g) as colorless crystals. 

35 mp 173-174X:. 

'h-NMR( 5 ppm, CDCla) : 0.43-0.60 (IH, m), 0.81-0.99 (2H, m) , 
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0.91 (3H. s), 0.95 (3H,S). 1.30-1.58 (3H. m) , 1 . 79-1 . 84 
(2H. m) . .2/19 (3H. s). 2.39 (3H, s), 2 . 48-2 . 60 ( IH, m) . 3.08 
(2H. t, ;J=4.;6Hz) , 3.55,{2H, s) , 4.36 (2H. ,t. J=4 . 6H2 ) . 7 . 06 
(IH; dv J=8,4Hz) , 7.22-7,33 (4H, m) , 7.44-7.55 (7H, m) . 
5 IR(KBr) V: 2950, 1652can*'. 
Anal, for q3«H4oN2Q2- p.2HiO: 
Calcd. C>79.71; H,7.95; N,5.47. 
Found C,79.83; H,7.83; N,5.54. 

Working ^Example 135 (Produc?tipn of Compound 135 ) 

10 To a suspension of 7- ( 4-methylphenyl) - 2 , 3 - dlhy gro - 

lr]benzpxepine-4rcarboxylic acid (0.12g) in . dichlpro- . 
methane ( 5nil ) were added oxalyl chloride (0.11ml) and 
dimethylformamide (catalytic amouiit) under ice^cooling, 
and the mixture was stirred at room temperature for 2 hours. 

15 The solvent was evaporated, and the residue was dissolved 
in tetrahydrpfuran. The mixture was dropwise added to a 
solution of 4- ( (N-(3 , 5-dimethylcyclohexyl) -N-methyl) - 
aminomethyl) aniline (O.lg) and trie thylamine (0.17ml) in 
tetrahydrofuran (10ml) , under ice -cooling. Under nitrogen 

20 atmosphere, the mixture was stirred at room temperature pver 
night. The solvent was evaporated, and to the residue was 
added water. The mixture was extracted with ethyl acetate. 

The organic layer was washed with water and saturated sodium 
chloride solution, and dried with anhydrous magnesium 

25 sulfate. Under reduced pressure, the solvent was 

evaporated, and the residue was purified with silica gel 
cplumn (ethyl acetate) to give crude crystals, which were 
recryst alii zed from diethyl ether-hexane to give N-(4- 
( (N-methyl-N- { 3 , 5-dimethylcyclohexyl) ) aminomethyl ) - 

30 phenyl ) - 7 - ( 4 -ihethylphenyl ) - 2 , 3 - dihydro- 1 -benzoxepine- 4 - 
carb03cam±de ( Compound 1 35 ) ( 0 . 08 g ) as pale yellow crystals . 
mp 99-lbo'C. 

'H-NMR( dppm. CDCli): 0.82-1.13 (8H, m) , 1.40-1.53 (2H, m) , 
i. 64-1. 85 (3H, m), 2.08-2.18 (IH. m), 2.18 (3H. s), 2.39 
3S (3H. s), 2.69-2.81 (IH. m). 3.08 (2H, t. J=4.8Hz), 3.54 
(2H,s), 4.35 (2H. t, J=4 . 8Hz ) . 7 . 05 (IH. d. J=8.2Hz), 



wo 99/32100 PCT/JP98/0S708 

■ 185 , . 

■ 

7-22-7,33 (4H, m) , 7.43-7,58 (7H, m)* 
IR(kBr) V: 2923, 1652cm'. 
Anal, for C34H4oN202* O-SHaO: 
Calcdl C,78.88; H,7.98; N/5.41. 
5 Found C,78.88; H, 7 . 74; N, 5 . 5d . 

Working Example 136 (Prbduction of Compound 136) 

To a suspension of T^- ( 4-methylphenyl) -2 , 3-dihydrQ,- 
l-benzoxepine-4-carboxylic acid (0;l$g) in dichloTO-r ' 
methane (5ml) were added pxalyl chloride (0.14ml) and 

10 dimethylf ormamide (catalytic amount) under ice-^ cooling, 
and the mixture was stirred at room temperature for 2 hours . 
The solvent was evaporated, and the residue was dissolved 
in tetrahydrof uran . The mixture was dropwise added to a 
solution of 4- ( (N-methyl-N-n-propyl)euninomethyl) aniline 

15 ( 0 . Ig ) and triethylamine { 0 . 23 ml ) in tetrahydrof uran ( 10ml ) , 
under ice-cooling. Under nitrogen atmosphere, the mixture 
was stirred at room temperature over night . The solvent was 
evaporated, and to the residue was added water. The mixture 
was extracted with ethyl acetate . The organic layer was 

20 washed with water and saturated sodium chloride solution, 
and dried with anhydrous magnesium sulfate. Under reduced 
pressure, the solvent was evaporated, and the residue was 
purified with silica gel column (ethyl acetate/ 
methanol/ triethylamine) to give crude crystals, which were 

25 recryst alii zed from diethyl ether-hexane to give N-(4- 
( (N-methyl-N-n-propyl)aminomethyl) phenyl) -7- (4-methyl- 
phenyl ) - 2 , 3 - dihydro- 1 -benzoxepine- 4 -carboxamide 
(Compound 136) (O.lg) as colorless crystals, 
mb 142-143*C. 

30 'H-NMR(5ppm, CDCla): 0.90 (3H, t, J=7.3Hz), 1.48-1.59 (2H, 
m), 2.19 (3H, s) , 2.29-2.37 (2H, m) , 2.39 (3H, s) , 3.08 (2H, 
t, J=4.4Hz), 3.47 (2H, s), 4.36 (2H, t, J«=4 . 4Hz ) , 7 . 06 ( 2H, 
d, J=8.4Hz), 7.22-7.33 (4H, m) , 7.43-7.57 (7H, m) . 
IR{KBr) V: 2962, 1652, 1517cm*% 

35 Anal, for Ca^HaaNjOi* 0.2H2O: 

Calcd.C, 78.42; H, 7.35; N,6.31. 
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Found C,78.41; H,1.21; N,6.26. 

Working Example 137 (Production of Compound 137) 

A solution of N- ( 4 -chloromethylphenyl ) - 7 - ( 4 -methyl- 
phenyl ) - 2 , 3 - dihydr^o - 1 - benzoxepine - 4 -carbbxamide ( 0 . Ig ) 
5 and N-methyl-n-butylamihe {0.06g) in dLLmethylfojnnaanid^ 
(10ml) was stirred at room temperature over night. The 
solvent was evaporated , and to the residue was added water. 
The mixture was extracted with ethyl acetate. Uhe organic 
layer was washed with water and siaturated sodium chloride 

10 solutibn, arid dried with anhydrous magnesium sulfate . 

Under reduced pressure , the siolvent was- evaporated' to'-give 
crude ciystals, which were recdtystallized from; ethyl • 
acetate -hexane to give N- ( 4- ( (N-n-butyl-N-methyl)amino- 
me thy 1 ) phenyl ) - 7 - ( 4 - me thylpheriyl ) - 2 , 3 ~ dihydro - 1 - 

15 benzoxepine- 4- carboxamide (Compound 137) (0.09g) as 
colorless crystals, 
mp 138-139'C . 

'H-NMR( (5ppm, CDCla): 0.91 (3H, t, J=7.2Hz), 1.27-1.55 (4H, 
m), 2.19 (3H, s), 2.33-2.39 (2H, m), 2 . 39 ( 3H/ s ) , 3 . 08 (2H, 

20 t, J«4.5Hz), 3.47 (2H, s), 4.36 (2H, t , J«4 . 5Hz ) , 7 . 06 ( IH, 
d, J=8.2Hz), 7.22r.7.33 (4H, m) , 7.44-7.58 {7H, m) . 
IR(KBr) V: 2956, 2931, 1652cm\ 
Anal . for CaoHa^NjO, • 0 . 2H2O : 
Calcd. C,78.64; H,7.57; N,6.11. 

25 Found C, 78 . 83 ; H, 7 - 44 ; 6 . 19 . 

Working Example 138 (Production of Compound 138) 

To a suspension of 7- ( 4-methylphenyl) -2 , 3-dihydro- 
l-benzoxepihe-4-carbbxylic acid (0.15g) in dichloro- 
methane ( 5ml ) were added bxaly 1 chloride ( 0 . 1 4mi ) and 

30 dimethylformamide (catalytic amount) under ice -cooling, 
and the mixture was stirred at room temperature for 2 hours. 
The solvent was evaporated, and the residue was dissolved 
in tetrahydrof urah . The mixture was dropwise added to a 
solution of 4- ( (N-isopropyl-N-methyl)aminomethyl) aniline 

35 ( 0 . Ig) and triethylamine ( 0 . 23ml) in tetrahydrof uran ( 10ml) , 
under ice-cooling. Under nitrogen atmosphere, the mixture 
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was stirred at ro6m temperature over night . The solvent was 
evaporated, aiid to the residue was added water ^. The mixture ^ 
was ^extracted with ethyl acetate. The organic layer was 
washed with watier and saturated sodium chloride solution , 
5 and dried with anhydrous magnesium sulf ate« Under reduced 
pressure « the solvent was evaporated to give crude crystals , 
which were recrystallized from ethyl acetate -hexane to give 
N-(4-( ( N-isopropyl-N -methyl ) ^aminomethyl) phenyl) ■r7-(4- 
methylphenyl ) - 2 ,3 - dihydro- 1 -benzoxepine - 4 -carboxeanide 
10 (Compound 138) (O.lSg) as colorless crystals* 
mp 181-182t:. 

'H-NMR( 6ppm, CDCI3) : 1.07 (6H, d, J=6.6Hz) , 2.15 (3Hv S), 
2.39 (3H, s), 2.83-2.96 (IH, m) , 3.08 (2H, t , J=4 . 7Hz ) , 3 . 49 
(2H, s), 4.36 (2H, t, J=4.7H2), 7.06 (IH, d, J=8.4Hz), 

15 7.22-7.34 (4H, m) , 7.44-7.55 (7H, m) • 
IR(KBr) V : 2968, 1652cm"\ 
Anal, for C29H33N2O2: 
Calcd. C,79.06; H,7.32; N,6.36. 
Found C, 78.87; H,7.30; N,6.33. 

20 Working Exeunple 139 (Production of Compound 139) 

To a suspension of 7 - ( 4 -methylphenyl ) - 2 , 3 - dihydro - 
l-benzoxepine-4-carboxylic acid (0.15g) in dichloro- 
methane (5ml) were added oxalyl chloride (0.14ml) and 
dimethylf ormamide (catalytic amount) under ice-cooling, 

25 and the mixture was stirred at room temperature for 2 hours. 
The solvent was evaporated, and the residue was dissolved 
in tetireihydrofuran. The mixture was dropwise added to a 
solution of 4- ( (N-sec-butyl-N-methyl)aroinomethyl)aniline 
( 0 . 12g ) and trlethylamine ( 0 . 23ml ) in tetrahydrof uran 

30 (10ml), under ice -cooling. Under nitrogen atmosphere, the 
mixture was stirred at room temperature over night. The 
solvent was evaporated, and to the residue was added water. 
The mixture was extracted with ethyl acetate. The organic 
layer was washed with water and saturated sodium chloride 

35 solution, and dried with anhydrous magnesium sulfate. 

Under reduced pressure, the solvent was evaporated, and the 
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residue was purified with silica gel coluinn (ethyl acetate) 
to iglve crude crystals , which were irecrystalllzed from ^thyl 
acetate-hexane to give N- (4- ( (N-sec-butyl-N-methyi) - 
amlnomethyl ) phenyl ) - 7 - ( 4 -methylphenyl ) - 2 /3 -dlhyto 
5 tienzoxeplnb-4-carboxamlde (Compound 139) (0.12g) as 
colorless crystals, 
mp 152-153'C. 

'H-NkR( 6ppm, CDCI3) : 0,89-1.01 {6H, m) , i/22-l.;39 ( lH/ m)v 

i.50-1.67 (IH, m), 2.13 (3H, s), 2 . 39 ( 3H/ s ) ; 2 ; 54-2 . 65 
10 (IH, m), 3.08 (2H, t, J=4. 7Hz ) V 3 • 44 ( IH/^/ J=^i3 .Mi 

(IH/ d, J=13.2Hz>, 4.3& i:/ J^A.itizf, 7\06 (2H, d^;: 

j=8.pHz)/t.22-7.35 {4H, m), 7.44-7.5il (7H; m). 

iRCneat) V : 2964, 1652cm'\ 

Anal, for C3oH34N202' O.2H2O: 
15 Calcd. C^78-64; H,7-57; N,6.11. 

Found C,78.88; H,7.39; N,6.16. 

Working Example 140 (Production of Compound 140) 

A solution of N- (4-chloromethylphenyl) -7- ( 4-methyl-r 
phenyl ) - 2 , 3 - dlhydro - 1 -benzoxeplne - 4 - carbox£unlde ( 0 . Ig ) 

20 and N-methyllsbbutylamlne (0.06g) In dlmethylf ormamlde 
(10ml) was stirred at room temperature over night. The 
solvent was evaporated, an6. to the residue was added water. 

The mixture was extracted with ethyl acetate. The organic 
layer was washed with water and saturated sodium dhlorlde 

25 solution, and dried with anhydrous magnesium sulfate. 

Under reduced pressure, the solvent was evaporated to give 
crude crystals, which were recrystallized from ethyl 
acetate-hexane to give N- (4- ( (N-isobutyl-N-methyDamlno- 
methyl ) phenyl ) - 7 - ( 4 -methyl- phenyl ) - 2 , 3 - dlhydro - 1 - 

30 benzoxepine-4-carboxamide (Compound 140) (0.08g) as 
colorless Crystals, 
mp 137-138*C. 

'H-NMR(dppm, CDCl,): 0.90 (6H, d, J=6.6Hz), 1.78-1.88 (IH, 
m), 2.10 (2H, d, J=7.4Hz), 2.16 (3H, s), 2.39 (3H, s), 3.08 
35 (2H, t, J=4.6Hz), 3.44 (2H, s), 4.36 (2H, t, J=4.6Hz), 7.06 
(IH, d, J=8.0Hz). 7.23-7.34 (4H,m), 7.44-7.57 (7H/m). 
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IR(KBr) V : 2954, 1652cm"'. 
Aiial. for CjoHmN202: 
Calcd- C,79.26; H/7.54; N,6.16. 
Found CV78. 99; H, 7.38; N, 6.21. 
5 Working Exisunpie 141 (Production of Compound 141) 

To a suspension of 7-(4-raethylphenyl) -2,3-dlhydro- 
l-benzoxepine-4-carboxyllc acid ( 0 . Ig) In dlchloromethane 
(5ml} were added oxalyl chloride (0.1ml) and dlmethylf orm- 
amlde (catalytic amount) under Ice -cooling, and the mixture 

10 was stirred at room temperature for 2 hours. The solvent 
was evaporated, and the residue wais dissolved In tetra- 
hydrofurah. The mixture was dropwlse added to a solution 
of 4-( (N-t- butyl-N7methyl)amlno-methyl) aniline (O.Odg) 
and trie thy leunlne (0.12ml) in tetrahydrof uran (10ml) , under 

15 ice-cooling. Under nitrogen atmosphere, the mixture was 
stirred at room temperature over night . The solvent was 
evaporated, and to the residue was added water. The mixture 
was extracted with ethyl acetate. The organic layer was 
washed with water and saturated sodium chloride solution, 

20 and dried with anhydrous magnesium sulfate. Under reduced 
pressure, the solvent was evaporated to give crude crystals , 
which were recrystallized from ethyl acetate-hexane to give 

( 4- ( {N-t-butyl-N-methyl)amino-methyl) phenyl ) -7- ( 4- 
me thylphenyl ) - 2 , 3 - dihydro - 1 - benz oxepine - 4 - carboxamide 

25 (Compound 141) (0.12g) as colorless crystals. 
i# I22-123*C. 

'H-NMR( 6ppm, GbCl3) : 1.16 (9H, s), 2.09 (3H, s) , 2.39 (3H, 
s) , 3.08 (2H^ t, J=4.7Hz) , 3.49 (2H, s) , 4.36 (2H, t, J=4,7Hz) , 
7.06 (lH,d, J=8.4Hz), 7.23-7.36 (4H, m), 7.44-7.54 (7H, 
30 m) . 

IRXICBr) V : 2971, 1651, 1599, 1516cm'. 
Anal, for C3oH34N202: 
Calcd. C,79.26; H,7.54; N,6.16. 
Found C,79.16; H,7.55; n;5.98. 
35 Working Example 142 (Production of Compound 142) 

To a suspension of 7-(4-methylphenyl)-2,3-dihydro- 
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l-ben^oxepine-4-carb03cylic acid (O.lg) In dlchloromettiane 
(5ml) were added bxalyl chloride (O.lml) and dime thy If orm- 
aniide (catalytic amount) under ice -cooling, and the mixture 
was stirred at room temperature for 2 hours. The solvent 
5 was evaporated, and the residue was dissolved in tetra- 
hydrofuran. The mixture was dropwise added to a solution 
of 4- ( (N-methyl-N- (pentan-3-yl) )aminomethyl)aniline 
(0.08g) and trie thylamine (0.12ml) in tetrahydrbf uran 
(10ml}« under ice-cooling. Under nitrogen atmosphere; the 

10 mixture was stirred at room temperature over night. The 
solvent was evaporated, and to the residue was added water. 
The mixture was extracted with ethyl acetate. The organic 
layer was washed with water and saturated sodium chloride 
solution, and dried with ahhydrouis magnesium sulfate. 

15 Under reduced pressure, the solvent was evaporated to give 
crude crystals, which were recrystallized from ethyl 
acetate-hexane to give N- ( 4- ( (N-methyl-N- (pentan-3- 
yl ) ) aminomethyl ) phenyl ) - 7 - ( 4 -methyl -phenyl ) - 2 , 3- 
dihydr o - 1 - ben zoxepine - 4 - car boxamide ( Compound 142) 

20 (0.12g) as colorless crystals, 
mp 133-134'C. 

'H-NMR( (Jppm, CDClj): 0.94 (6H, t, J=7 . 5Hz ) , 1.26-1.53 (4H, 
m), 2.13 {3H, s), 2.24-2.31 (IH, m) , 2.40 (3H, s), 3.09 (2H, 
t, J«4.4Hz), 3.55 (2H, s), 4.37 (2H, t, J=4.4Hz), 7.06 (IH, 

25 d, J=8.4Hz), 7.17-7.36 (4H, m) , 7.44-7.54 (7H, m) . 
IR(KBr) V: 2930, 1649, 1597, 1518cm*'. 
Anal, for CjiHasNiOj: 
Calcd. C,79.45; H,7.74; N,5.98. 
Found C,79.06; H,7.56; N,5.98. 

30 Working Example 143 (Production of Compound 143) 

To a suspension of 7- ( 4^methylphenyl) -2 , 3-dihydro- 
l-benzoxepine-4-carboxyiic acid (O.lg) in dichloromethane 
(5mi) were added oxalyl chloride (O.lml) and dimethylf orm- 
aitiide (catalytic amount) under ice-cooling, and the mixture 

35 was stirred at room temperature for 2 hours. The solvent 
was evaporated, and the residue was dissolved in tetra- 
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a • * * ' 

hydrofuran. The mixture wasdropwise added to a solution 
of 4- ( (NTinethyi-N-(no3:bornan-2ryi) ) aminomethyl) aniline 
(0.09g) and triethylamine (0.12ml} in tetrahydrofuran 
(10ml) , under ice -cooling. Under nitrogen atmosphere, the 
5 mixture was stirred at room temperature oyer night. The 

solvent was evaporated, and to the residue was added water. 

• . ' ■ . . . . , . • 

The mixture, was extracted with ethyl acetate. The organic 
layer was washed with water and saturated sodium chloride 
solution, and dried with anhydrous magnesium sulfate. 

10 Under redticed pressure, the solvent was evaporated, and the 
residue was purified with silica gel column (ethyl acetate/ 
hexane). The purified product was dissolved in ethyl 
acetate (10ml) , and to the mixture was added 4N hydrochloric 
acid-ethyl acetate solution ( 0 . 2ml ) under ice-cooling . The 

15 solvent was evaporated to give crude crystals, which were 
recrystallized from ethanol -hexane to give N-(4-((N- 
methyl-N- ( norbornan- 2-yl ) ) aminomethyl ) -phenyl ) - 7 - ( 4- 
methy Iphenyl ) - 2 , 3 - dihydro - 1 - benzoxepine - 4 - carboxamide 
hydrochloride (Compound 143 ) (0.16g) as colorless crystals . 

20 mp 268-269*0 (dec. ) . 

^H-NMR( dppm, DMSO-d.) : 1.24-1.55 (6H, m) , 1.99-2.15 (3H, m) , 
2.28 (IH, br) , 2.34 (3H. s), 2.51-2.63 (3H, m) , 2.82 (IH, 
br) , 3.00 (2H, br) , 4.04-4.45 (4H, m) , 7.06 (IH, d, J=8.4H2) , 
7.33 (2H, d, J=7.8Hz), 7.38 (lH,s), 7-48-7.59 (5H, m) , 

25 7.75-7,85 (3H, m), 9.52 (0.5H, br) , 9.83 (0.5H, br), 10.18 

. .(^;!,H.,. s) . ..^ . 

IR(KBr) V : 2957, 2492, 1661cm*'. 
Anal, for C33H37ClNa02 -0.21120: 

Calcd. C, 74.40; H, 7 . 08 ; N, 5 . 26 . 

• ' " - • ' . . .... ■ . ' . . ^ ■ . • , -■ " • . . 

30 Found C,74.34; H,7,05; N,5.19. 

Working Example 144 (Production of Compound 144) 

"■' ■ • ' - ' " - . . ■ - ■ - ' 

To a suspension of 7- ( 4-methyiphenyi) -2 , 3-dihydro- 
1 -benzoxepine- 4 -carboxy lie acid (0.15g) in dichloro- 
methane ( 5ml ) were added oxalyl chloride { 0 . 14ml ) and 
35 dimethylf ormamide (catalytic amount) under ice-cooling, 
and the mixture was stirred at room temperature for 2 hours. 
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The solvent was evaporated, and the residue was dissolved 
In tetrahydrof uran . The mixture was dropwlse added to a 
solution of 4-(2-(N-cyclohe3q^l-N--methyl)amlnoethyl)-. 
aniline ( 0 • 15g.) and trie thy lamine { 0 . 23inl) in tetrcihydro- 

■ . • • • • ' ■, . 

5 ftiran { ISml) , under Ice-cpollng, Under nitrogen. atmosphere, 
the mixture was stirred at room temperature over night. The 
solvent was evaporated, and to the residue was added water* 
The mixture was extracted with ethyl acetate. The organic 
layer was washed with water and saturated sodium chloride 

10 solution, and dried with anhydrous magnesium sulfate. 

Under reduced press.ure, the solvent was evaporated to give 
crude crystals, which were recrystalllzed from ethyl 
acetate-hexane to give N- ( 4- { 2- ( (N-cyclohexyl-N- 
methyl ) amino ) ethyl ) phenyl ) - 7 - ( 4 -methy Iphenyl ) - 2 , 3 - 

15 dlhydro-l-benzoxepine-4-carboxamide (Compound 144) 
(0.23g} as colorless crystals, 
mp 154-155t: . 

'H-NMR(6ppm, CDCl,): 1.18-1.30 (6H, m) , 1.65-1.80 (4H, m) , 
2.35 (3H, s), 2.39 (3H, s), 2.39-2.50 (IH, m), 2.66-2.73 

20 (4H, m) , 3.08 (2H, t, J=4.6Hz), 4.36 (2H, t, J=4.6H2), 7.06 
(IH, d, J=8.4Hz), 7.18-7.26 {4H, m) , 7 . 44-7 . 55 ( 7H, m) . 
IR(KBr) V: 2929, 2854, 1648cm'. 
Anal, for CajHaaNaOi; 0.3H,O: 
Calcd, C,79.26; H, 7 . 78 ; . N, 5 . 60 . 

25 Found C,79.26; H,7.48; N,5.62. 

Working Example 145 (Production of Compound 145) 

To a suspension of 7- ( 4-methylphenyl) -2 , 3-dlhydro- 
l-benzoxeplne-4-carboxyllc acid (O.lg) in dlchlorbmethane 
(5ml} were added oxalyl chloride (0.1ml) and dlmethylf orm- 

30 amide (catalytic amount) under ice-cooling, and the mixture 
was stlrrjBd at room temperature for 2 hours. The solvent 
was evaporated, and the residue was dissolved in tetra- 
hydrof uran- The mixture was dropwlse added to a solution 
of 4- (1-hydroxy- 2- piperidino -ethyl) aniline (0. 09g) and 

35 trlethylamlne (0.12ml) in tetrahydrof uran (10ml), under 
ice-cooling. Under nitrogen atmosphere, the mixture was 
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Stirred at room temperature over night-. The solvent was 
evaporated, and to the residue wsls added water. The mixture! 
was extracted with ethyl acetate. The organic layer was 
washed with water and saturated sodium chloride solution, 
5 and dried with anhydrous magnesium sulfate* Under reduced 
pressure , the solvent was evaporated to give crude crystals , 
which were recrystallized from, ethyl acetate -hexane to give 
N- ( 4 - ( 1 -hydroxy- 2 -piperidinoethyl ) phenyl ) - 7 - ( 4 -methyl- 
phenyl) -2 , 3-dihydro-l-benzoxepine-4-carboxamide 
10 (Compound 145) (0.14g) as colorless crystals, 
mp 2X2-213*C. 

'H-NMR( 5ppm, CDCl,) : 1.44-1.52 (2H, m) , 1 . 56-1 . 69 ( 4H , m) , 
2.32-2.47 (4H, m) , 2.40 (3H, s), 2 . 65 -2 . 74 ( 2H , m) , 3.08 
(2H, t. J«4.5H2) ,4.37 (2HV t, J=4 . 5Hz ) ,4.72 (IH, dd, J=3 . 8 , 

15 lO.OHz), 7.06 (IH, d, J=8.4Hz), 7.25 (2H, d, J«7.4H2), 
7.35-7 .59 (9H, m) . 
IR{KBr) V : 2936, 1651, 1520cm"'. 
Anal, for C3iH34N203: 
Calcd. C,77.15; H,7.10; N,5.80. 

20 Found C,76.95; H, 7.34; N,5.69. 

Working Example 146 (Production of Compound 146) 

To a solution-- of 7-(3-pyrldyl) -2,3-dihydro-l- 
benzoxepine-4-caf boxyllc acid (0.15g) , 4- (N-methyl-N- 
( tetra-hydropyran- 4 -yl ) aminomethyl ) aniline ( 0 . 12g ) and 

25 triethylamine (0.16ml) in dlmethylf ormamide (50ml) was 
.added diethyl cyano -phosphate ( 0 . 1ml ) under ice-cooling , 
and the mixture was stirred under nitrogen atmosphere at 
room temperature over night. The solvent was evaporated, 
and the residue was purified with silica gel column 

30 (methanol/ ethyl acetate/ triethylamine) to give crude. 

crystals, which were recrystallized from ethanol -hexane to 
give 7-(3-pyridyl)-N-(4- (.(N-tetrahydropyran-4-yl-N- 
methylamino ) -methyl ) phenyl ) - 2 , 3 -dlhydro- 1 -benzoxepine- 
4-carboxamide (Compound 146) (0.06g) as colorless crystals. 

35 mp 158-159t:. 

'H-NMR{ 5ppm, CDCI3): 1.64-1.71 (4H, m) , 2.23 (3H, s). 
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2.65-2.75 (lH, m) , 3-11 (2H, t, J==4.8Hz) , 3.37 (2H, dt, J=2.4, 
11.0Hz), 3V6p (2H.S), 4.01-4.07 (2H, m) , 4.38 (2H. t, 
J-4.8HZ), 7.12 (IH, d, j>=.8.4H2) . 7.31-7.40 (3H, m) , 

7.44- 7^.58 (4H, in)> 7.66 (IH, br). 7.JB4 (IH, d, J=7.6H2), 
5 8.58. (IH, d, J=4.8Hz), 8.82 (IH. d, J=2.2Hz). 

. IR(KBr) V: 2949, 2845, 1661cm"'. 
Anal, f or Cz^HaiNaOj-O. SIfjO: 
Calcd. C,72,78; H,6.74; N,8.78. 
Fpiihd C,72.72; H^6.72; N,8,95. 

10 Working Example ,147 (Production of Comppund 147) 

To absolution of 7-(4-pyridyl)-2,3-dihydro-l- 
benzoxepir|ie-- 4 ^carboxylic acid ( 0 . 15g ) , 4 - ( N-methyl-N- 
(tet2:aliydrppyran-4-yl)aminomethyl)5uiiline (0-12g) and 
trie thylamine (0. 16ml) in dimethylf ormamide (50ml) was 

15 adided diethyl cyano- phosphate (0.1ml) under ice-cooling, 
and the mixture was stirred under nitrogen atmosphere at 
room temperature over night. The solvent was evaporated, 
and the residue was purified with silica gel column 
(methanol/ethyl acetate/ trie thylamine) to give crude 

20 crystals, which vrere recrystallized from ethanol-hexane to 
give 7-(4-pyridyl)-N-(4-( (N-tetrahydropyran-4-yl-N- 
methylamino)methyl)phenyl) -2 , 3-dihydro-l-benzoxepine-4- 
carboxamide (Compound 147) (0.07g) as pale brown crystals, 
mp 186-187*C. 

25 'H-NMR( <5ppm, CDCl,): 1.67-1.73 (4H, m) , 2.23 (3H, s) , 

2-60-2.75 (IH, m), 3,11 (2H, t, J=4.6Hz), 3.37 (2H, dt, J=3.0, 
ll.OHz), 3.60 (2H, s), 4.01-4.07 (2H, m) , 4.38 (2H, t, 
J=4.6Hz), 7.12 (IH, d, J=8.0Hz), 7.34 (2H, d, J=8.4Hz), 

7.45- 7.51 (3H,m), 7.55-7.59 (3H, m), 7.82 (IH, br) , 8.64 
30 (2H, d, J«5.8Hz). 

IR(KBr) V : 2948, 1659cm''. 
Anal, fpr C29H,iN,03* O.SHaO: ^ 
Calcd- C^72.78; H,6.74; N,8.78. 
Found. C, 72.64; H,6.51; N,8.85. 
35 Working Example 148 (Production of Compound 148) 

To a solution of 7-{2-furyl) -2,3-dihydro-l- 
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benzoxeplne-4^CGu:boxyllc acid (0.15g), 4- (N-methyl-N- 
( tetrahyd2:opyran-4 -yl ) ainlnoniethyl ) aniline ( 0 . 15g ) and 
trlethylamlne (0.25ml) In dlmethylfonnamlde (10ml) was 
added diethyl cyanophosphtate (0,13ml) under ice-cooling, 
5 and the mixture was stirred under nitrogen atmosphere at 
room temperature over night. The solvent was evaporated « 
and the residue was purified with silica gel column 
(methanol/ethyl acetate/trlethylamlne) to |glve crude 

i , 4 .» -j» V ^1 

crystals, which were recrystalllzed from ethyl acetate- 
1 0 hexane to give 7 - ( 2 -f uryl )-N-(4-({N- 1 e t rahydropyran - 4 - 
yl - N-rae thylamlno ) methyl ) phenyl ) - 2 , 3 - dlhydro - 1 - 
benzoxeplne- 4 -carboxamlde (Compound 148) (O.lg) as brown 
crystals . 

mp 166-167*0 (dec. ) . 

15 'H-NMR( 6ppm, CDCI3) : 1.64-1.78 (4H, m), 2.22 (3H, s) , 

2.60-2.75 (IH, m) , 3.06 (2H, t, J=4.6H2) , 3.37 (2H, dt, J=3.0, 
ll.lHz); 3.59 (2H/ s), 4.02-4.07 (2H/m): 4.33 (2H, t, 
J=4.6Hz) , 6.46 (IH, dd, J=:1.8, 3.3Hz) , 6.56 (IH, d, J=3.3HzK 
7i01 (2H, d, J=8.4Hz), 7.21 (IH, s), 7.32 (2H, d, J=8.6Hz), 

20 7.44 (IH, d, J«1.8Hz), 7.50-7.62 (4H, m) , 7.73 (IH, s). 
IR(KBr) V: 2951, 1659cm*\ 
Anal, for CieHaoNjO* • 0 . SHaO : 
Calcd. C, 71.93; H, 6 . 68 ; N, 5 . 99 . 
Found C,71.97; H,6.52; N,6.08. 

25 Working Example 149 (Production of Compound 149) 

To a solution of 7- ( 4-dlmethylamlnophenyl) -2 , 3- 
dlhydro- l-benzoxepine- 4 -carboxy 11c acid (0.15g), 4-(N- 
methyl-N- ( tetrahydropyran- 4 -yl ) amlnomethyl ) aniline 
(b.llg) cuid trlethylamlne (0.2ml) In dlmethylf ormamlde 

30 (15ml) was added diethyl cyano -phosphate (0.11ml) under 
Ice-coollng, and the mixture was stirred under nitrogen 
atmosphere at room temperature over night. The solvent was 
evaporated , and the residue was purified with silica gel 
column (methanol/ethyl acetate/trlethylamlne) to give 

35 crude crystals, which were recrystalllzed from ethyl 

acetate -hexane to give 7- ( 4-dlmethylaminophenyl) -N- ( 4- 
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( ( N- tetrahYdropyran- 4 -yl-N-methy^^ 

2,3-dlhydro-l-benzoxepineT-4 (Compound 149) 

(0.07g) as pale brown crystals. 
mp- 268-269t:(dec. ) . 
5 *H-NMR(<5ppm/CDCi,): 1/ 2.20 (3H. s), 

2.59-2.70 (IH. m), 2.98 (6H, s). 3.04 (2H. t, J=:4.5Hz) . 3.36 
:{2H; dt/ ll.OHz), 3.56 (2H, s), 4.00-4.06 (2H, m) , 

4.31 <2H, J=4.5H2), 6.78 (2H, d, J-8 . 8Hz) , 7.01 (XH/d, 
J^vPHz)' 7.24-7.31 (3H, m) ^ 7.39-7.46 (4H/in), 7.55 <2H, 
10 d. J^B.4Hz), 7.79 (IH, s). " ' ^ 

IR(KBr) V : 2949, 2845, 1659cm''. ' 
Anai. for C,2H3,N503*b.3HaQ: 
Cdlcd. C,74.33; H,7.33; N,8.13. 
Found C,74.11; H,7.22; N,8.2i. 
15 Working Example 150 (Production of Compound 150) 

To a solution of 7- ( 4- (pyrrolidin-l-yl)phenyl) - 
2,3-dihydro-l-benzoxepine-4-carboxylic acid (0.15g), 4- 
( N-mettiyl-N- ( tetrahydropyran- 4 -yl ) aminomethyl ) aniline 
(O.lg) and 1-hydroxybenzotriazole (0.07g) in dimetbyl- 
20 formamide (10ml) was added l-etliyl-3- ( 3-dimethylamino- 
propyl ) carbodiimide hydro -chloride (0.13g) under ice- 
cooling, and the mixture was stirred under nitrogen 
atmpsphere at room temperature for 3 hours. To the mixture 
were added 4-dimethylaminopyridine (catalytic amount) and 
25 l/8-diazabicyclo[5-4.01-7-undecene (0.2ml), and the 

mixture was stirred over night . The solvent was evaporated, 
and: the residue was purified with silica gel column 
( me jthanoi/ ethyl acetate/ triethylamine) to give crude 
crystals, which were recrystallized from ethanol-hexane to 
30 give 7- C4- ( pyrrolidin-l-yl) phenyl) -N-( 4- ( (N-tetrahydro- 
pyxan- 4 -yl-N-methylamino ) -methyl ) phenyl ) - 2 , 3 - dihydro - 1 - 
/ benzoxepine- 4 -carboxamide (Compound 150) (0. 08g) as 
colorless crystals • 
mp 210-211*C . 

35 'H-lSniR( 5 ppm, CDCl,) : 1.69-1.78 (8H. m) , 1 . 99-2 . 06 ( 4H, m) , 
; 2.21 (3H, s). 2.55-2.70 (IH, m), 3.07 (2H. t, J=4.5Hz). 
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3.30-3.38 (4H/m), 3.38-3,57 (2H, m), 3.57 (2H, s), 4.01-4.06 
(2H, m), 4.35 (2H, t, J«4 . 5Hz ) , 6 . 63 (2H, d; J=8.8H2) , 7.02 
(IH, J=»8.4Hz)\ 7.31 (2H, d, J=8.4H2), 7.40-7.48 (4H, m) , 
7.54 (2H, d, J=8.4H2), 7.61 (IH, s). 
5 IR{KBr) V: 2951, 2841, 1653cin*'. 
Anal . for C34H39N303 : 
Calcd. C,75.95; H,7.31; N,7.81. 
Found C, 75.70; H, 7 . 10 ; N, 7 . 83 . 

Working Example 151 (Production of Compound 151) 

10 To a solution of 7-{4-piperidlnophenyl) -2/3-dihydro- 

l-ben2oxepine-4-carboxylic acid (O.lSgj, 4- (N-methyl-N- 
( tetrahydropyran- 4 -yl )aminometliyl ) aniline ( 0 . Ig ) and 1 - 
hydroxy-benzotriazole (0.07g) in dimethylf ormamide (10ml) 
was added l-ethyl-3- ( 3-dimethyiciminopropyl) -carbodiimide 

15 hydrochloride (0.i3g) under ice -cooling. Under nitrogen 
atmosphere, the mixture was warmed to room temperature. To 
the mixture were added 4-dimethyl2unihopyridine (catalytic 
amount) and triethylamine (0.18ml), and the mixture was 
stirred over night. The solvent was evaporated, and to the 

20 residue was added water. The mixture was extracted with 
ethyl acetate. The organic layer was washed with water and 
saturated sodium chloride solution , and dried with anhydrous 
magnesium sulfate. Under reduced pressure, the solvent was 
evaporated to give crude crystals , which were recrystallized 

25 from ethyl acetate -hexane to give 7- (4-piperidino- 

phenyl ) -N- ( 4 - ( (N-methyl-N- tetreUdiydro -pyran-4 -yl ) amino ) - 
methyl ) phenyl ) - 2 , 3 - dihydr o - 1 - benz oxepine - 4 - carboxamide 
(Compound 151) (0.18g) as colorless crystals, 
mp 197-198'C. 

30 'H-Nl^(5ppm, CDCla): 1.58-1.70 (2H, m), 1.70-1.73 (4H, m), 
2.21 {3H, s), 2.55-2,70 (IH, m) , 3.08 (2H, t, J=4:6Hz), 
3.18-3.23 (4H, m), 3.37 (2H, dt, J=2.4, 11 . OHz ) , 3 . 57 ( 2H, 
s), 4.01-4-07 (2H, m), 4.35 (2H, t, J=4.6Hz:), 6.63 (2H, d, 
J=8.8Hz), 6.97-7.05 (3H, m) , 7.31 (2H, d, J=8.4Hz), 

35 7.43-7.57 {7H. m). 

IR(KBr) V: 2938. 2847. 1651cni^ 
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Anal . for CsHANjOj • 0 . 5HjO : 

• r • 

Calcd.. C,74.97; H,7.55; N,7.49. 
Found C, 75. 26; H , 7 . 53 ; N, 7 . 63 • 

Working Example 152 (Production of Compound i52) 
5 To a solution of 7-(4-morpholinophenyl) -2,3-dihydro- 

l-benzoxepine-4-carboxylic acid (b.lSg) , 4-(N-methyl-N- 
( tetreihydropyran-f 4 -ryl ) amlnometiiyl ) aniline ( 0 * Ig } and 1 - 
hydroxybenzotrlazole (0.06g) In dlmethylf ormamlde (15ml) 
was added i-ethyl-3- ( 3-dlniethylamlnopropyl) -carbodllihlde 

10 tiydrochloride (0.i2g) under ice-cooiing. Under nitrbgen 
atmosphere , the mixture was warmed to room temperature • To 
the mixture were added 4-dlmethyiaminopyridine (catalytic 
amount) and triethylamine (0.18ml), and the mixture was 
stirred over night. The mixture was poured into water and 

15 was extracted with ethyl acetate. The organic layer was 
washed with water and saturated sodium chloride solution, 
and dried with anhydrous magnesium sulfate. Under reduced 
pressure, the splvent was evaporated to give crude crystals , 
which were recrystalllzed from ethyl acetate-hexane to give 

20 N- ( 4 - ( (N-methyl-N- ( tetrahydropyran-4-yl)arainomethyl) - 
phenyl ) - 7 - ( 4 - morpholinopheny 1 ) - 2 , 3 - dihy drb - 1 - 
benzoxepine-4-carboxamide (Compound 152) (0.17g) as pale 
brown crystals, 
mp 238-239*C (dec. ) . 

25 'H-NMR( <5ppm, CDCI3) : 1.58-1.77 (4H, m) . 2.21 (3H, s), 

2.55-2.75 (IH, m), 3.08 (2H, t, J=4.6Hz), 3.19-3.24 (4H, 
m), 3.37 (2H, dt, J=3.0, 11.3Hz), 3.57 (2H, s), 3.87-3.91 
(4H, m). 4.01-4.11 (2H, m) , 4.36 (2H, t, J=4.6Hz), 6.98 (2H, 
d, J=9.0Hz) , 7.05 (IH, d, J=8.4Hz), 7.27-7.34 (3H, m) , 

30 7.42-7.57 (6H. m). 

IR(KBr) V: 2961, 2847, 1660Gm*'. 
Anal, for C^^Hs^NaO* - 6 . SHzO : 
Called. C,72.57; H, 7 . 16 ; N, 7 . 47 . 
Found C,72.79; H,7.08; N,7.35. 

35 Working Example 153 (Production of Compound 153) 

To a solution of 7- ( 4- ( l-imidazolyl)phenyl) -2 , 3- 
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di.hydro-l-ben2oxepine-4-carboxylic acid (0.13g). 4-(N- 
methyl -N- ( tetrahydxopyran- 4 -yl ) aminomethyl ) anili^ 
(0-llg) and l-hydroxybenzotriazole (p,07g) in dimethyl- 
formamid^ (20ml) was added l-ethyl-3-(3-dimethyiaminp- , 
5 propyl ) carbodiimide hydrochloride (0. 13g) under ice- 

cooling . Under nitrogen atmosphere , the mixture was warmed 
to room temperature. To the mixture were added 4- 
dimethylaminopyridine (catalytic amount) and triethyl-. 
amine (0.2ml) , and the mixture was stirred over night. The 
10 solvent was evaporated, and the residue was extracted with 
ethyl acetate. The organic layer was washed with saturated 
sodium chloride solution and dried with anhydrous magnesium 

■ 

sulfate. Under reduced pressure, the solvent was 
evaporated, and the residue was purified with silica gel 

15 column (ethyl acetate/me thanbl/triethylamine) to give 

crude crystals, which were recrystallized from ethanol- 
hexane to give 7- ( 4- ( l-imida20lyl)phenyl) -N- ( 4- ( (N- 
tetra-hydropyran-4-yl-N-methylamino)methyl)phenyl) -2 , 3- 
dihydro-l-ben2oxepine-4-carboxamide (Compound 153) 

20 (O.llg) as pale yellow crystals, 
mp 194-195*C. 

'H-NMR(6ppm, CDCI3): 1.63-1.80 (4H, m) , 2.21 (3H, s), 
2.59-2.70 (IH, m) , 3.10 (2H, t, J=4.6Hz) , 3.37 (2H, dt, J=2.6, 
11.8Hz), 3.58 (2H, s), 4.00-4.08 (2H, m) , 4.39 (2H, t, 
25 J=4.6Hz), 7.11 (IH, d, J=8 .2Hz) , 7 . 23-7 . 24 ( IH, m) , 

7.30-7.34 (4H, m) , 7.42-7.46 (3H, m), 7^51 (IH, s), 7.57 
(2H, d, J==8.6Hz), 7.65 (2H, d, J=8.6Hz), 7.84 (IH, br), 7.91 
(IH, s). 

IR(KBr) V : 2949, 2843, 1651cm 
30 Anal, for C33H,4N403 • 0 . 2H2O : 

Calcd. C,73.64; H,6.44; N,10.41, 
Found C,73.63; H,6.23? N, 10.46. 

Working Example 154 (Production of Compound 154) 

To a solution of 7-(4-dimethylaminophenyl)-2,3- 

• .' . •-''*.'» ■ ' , * 

35 dihydro-l-benzoxepine-4-carboxylic acid (O.lg), l-(4- 

... " '.' .■ •■>•. • 

aminobenzyl ) phbsphorihane- 1 -oxide (0 . 08g ) iand 1 - 
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hydroxybenzotriazole (O.OSg) in dimethylf ormamide {7ml) 
was added l-ethyl-3- (3-dimethylMinopropyi)carb^^ 
hydrochloride (O.lg) under ice -cooling. Under nitrogen 
atmosphere^ th& mixture was warmed to room temperature. To 
5 the mixture were added 4 --dime thylaminopyridine (catalytic 
amount) and triethylamine (0-15ml), and the mixture was 
stirred over night . The solvent was evaporated , and the 
residue was extracted with ethyl acetate . The organic layer 
was \i^ashed with water and saturated sodium chloride solution , 

10 and dried with anhydrous magnesium sulfated tJhder reduced 
presstire, the solvent was; evaporated, arid the residue was 
purified with silica gel column (ethyl acetat:e/ 
methanol/ triethylamine) to give crude crystals , which were 
recrystallized from ethanol-hexane to give 7- ( 4-dimethyl- 

15 amihbphehyl)-N-(4«- ( ( l-oxophosphorinan-l-yl)methyl) - 
phenyl ) - 2,3- dlhydr o - 1 - ben z oxepine - 4 - carboxamide 
(Compound 154) (0.12g) as colorless crystals, 
mp 293-294t:(dec. ) . 

'H-NMR( fippm, CDCl,) : 1.35-1.55 (2H. m) . 1.60-1.75 (6H, m) , 
20 1.75-2.05 (2H, m) , 3.00 (6H, s). 3.09 (2H, t, J-4.7Hz), 3.13 

(2H, d, J=i3*6Hz), 4.35 (2H, t, J=4.7Hz), 6.80 (2H. d. 

J-8.8H2) , 7.03 (IH, d, J=.8 .4H2), 7 . 21-7 . 27 { 3H, m) . 

7-41-7.51 (4H. m), 7.60 {2H, d, J=8.2H2), 8.24 (IH. br) . 

IR(KBr) V: 2940, l665cm*. 
25 Anal, for CjiHjsNiOiP: 

CalcdV C, 72.35; H, 6. 86; N,5.44. 

Found C,72.0p; H,6.84; N;,5.45. 

Working Exaihple 155 (Production of Compound 155) 

To a solution of 7-(4-dlmethylam±nophenyl)-N-(4- 
30 ( ( 1 r oxophosphorinan- 1 -yi ) methyl ) phenyl ) - 2 , 3 - dihydro- 1 - 

benzoxepine- 4 -carboxamide (O.lg) in ethanol was added 4N 
hydrochJ^oric acid-ethyl acetate (0.2ml) under ice-cooling. 
The solvent was evaporated , and the residue was crystallized 
from ethanol and diethylether to give 7- ( 4-dimethylamino- 
35 phenyl) -N-( 4- ( < 1-oxophosphorinan-l-yl) methyl) phenyl ) - 
2,3-dihydro-l-benzoxepine-4-carboxainide hydrochloride 
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(Compound 155) (O.lg) as colorless crystals, 
mp 162-163*0. 

'H-NMR( 5 ppra. DMSO-cU) : 1.40r;1.50 (2H, m) 1 . 50-1. 90 ( 8H. m) , 

2.99 (2H, br). 3.04 (6H. si. 3.16 (2H, d. J=13.6Hz) , 4.30 
5 (2H, br), 7.05 (IH, d, J=8 . 8Hz) , 7 . 20-7 . 25 {4H, m), 7.35 

(IH, s), 7.54 (IH, dd, J=2 . 2 , 8 . 2 , 8 . 8Hz) , 7.63-7.69 (4H, 

m), 7.74 (IH, d, J=2.2Hz), 9.97 (1H> s). 

Anal, for CxH^NaOaP • HCl • 2H2O : 

Calcd. C, 63.42; H,6.87; N,4.77. 
10 Found C, 63. 45; H, 6. 99; N,4.39. 

Working Example 156 (Production of Compound 156) 

In methanol (100ml) and ethyl acetate (150ml) was 

dissolved N- ( 4- ( 1- ( tert-butoxycar]bonyl)piperidin-2- 

ylcarbonyl ) phenyl ) - 7 - ( 4 -methylphenyl ) -2,3- dihydro- 1 - 
15 ben20xepine-4-carboxamide (l.Og), and to the mixture was 

added hydrochloric acid (17ml) . The mixture was stirred at 

m 

room temperature for 2 hours, concentrated and neutralized 
with sodium hydrogen, carbonate solution. The mixture was 
extracted with ethyl acetate . The organic layer was washed 

20 with water and saturated sodium chloride solution , and dried 
with anhydrous magnesiiam sulfate. Under reduced pressure, 
the solvent was evaporated to give crude crystals, which 
were recrystallized from ethanolrethyl acetate-hexane to 
give N - ( 4 - ( piperidin - 2 -ylcarbony 1 ) phenyl ) - 7 - ( 4 -methyl - 

25 phenyl) -2, 3 -dihydro- 1-benzoxepine- 4 -carboxamide 
(Compound 156) (0.6g) as colorless crystals . 
mp 195-196*C(dec, ) . 

'H-NMR( dppm, CDCl,): 1.26-1.49 ( 2H, m) , 1 . 50-1 . 70 ( 2H, ui) , 
1.87-1.94 (2H,m), 2.39 (3H, s), 2.79 (IH, t, J=12.6Hz), 
30 3.08 (2H, t, J=4.4Hz), 3.26 (IH, d, J=12 . OHz ) , 4 . 26-4 . 37 
(3H, m), 7.06 (IH, d, J=8.4H2) , 7.24 (2H, d, J-8.4Hz) , 7.30 
(IH, s), 7.43-7.53 (4H, m) , 7.71 (2H, d, J=8.8Hz), 7.90-7.95 
(3H, m) . 

IR(KBr) V : 2934, 1674cm''. 

■ . . . , . . . . ■ 

35 Anal, for CaoHjoNjOa • 0 . 3H2O : 

Calcd. C,76.34; H,6.53; N,5.94. 
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Found C,76.35; H,6.44; N,5.88. 

Working Example I57 (Production of Compound 157) 

In dlchloromethane ( 3 5ml ) was dissolved N-(4- 
(piperldin- 2 -ylcarbonyl) phenyl) t7- ( 4-raethylphenyl) -2 , 3- 
5 dihydrorl--ben20xepine|-4-carboxamide (0.3g)^ and to the 
solution were added methyl iodide (0.08ml) auid diisopropyl- 
ethylamine (0.17ml). The mixture was stirred at room., 
temperatujce over night* The solvent was evaporated, and to 
the residue wa.3 added water. The mixture was extracted with 

10 ethyl acetate., The organic layer w.as washed with water and 
saturated sodium chloride solution , and dried with, anhydroiis 
magnesiiam sulfate* Under reduced pressure, the solvent was 
evaporated, and the residue was pxirified with silica gel 
column (ethyl acetate/methanol/triethylamine) to give 

15 cirude crystals, which were recrystallized from ethyl 
acetate -hexane to give N- ( 4- ( l-methylpiperidin-2- 
ylcarbonyl ) phenyl ) - 7 - ( 4 -methylphenyl ) - 2 , 3 - dihydro - 1 - 
benzoxepine-4-carboxamide (Compound 157) (0.17g) as 
colorless crystals. 

20 mp 162-163. 

'H-NMR( <5ppm, CDCl,): 1.27-1.45 (2H, m) , 1.50-1.90 (4H, m) , 
2.04-2.20 (IH, m), 2.21 (3H, s), 2.39 (3H, s), 3.00-3.05 
(IH, m), 3.08 (2H, t, J.=4.6H2), 3.48 (IH, d, J=7.6Hz), 4.36 
(2H, t, J=?4.6Hz), 7.06 (IH, d, J==8.0H2), 7.25 (2H, d. 

25 J=12.4H2), 7.43-7.51 (4H, m) , 7.69 ( 2H, d, J«8 . 8H2 ) , 7.81 
(IH, s), 8.18 (2H, d, J=8.4Hz). 
IR(KBr) V : 2940, 1667cm*'. 
Anal, for CjiH^NzOsz 
Calcd. C,77.47; H,6.71; N,5.83. 

30 Found C,77.22; H,6.71; N>5.63. 

Working Example 158 ( Production of Compound 158 ) 

In methanol (40ml) was dissolved N-(4-(l-methyl- 
piperidin- 2 -ylcarbonyl ) phenyl )- 7 -( 4 -methylphenyl ) -2 , 3 - 
dihydro -l.-benzoxepine- 4 -carboxamide (O.lg) under ice- 

35 cooling, and to the mixture was added sodium boron hydride 
(lOmg) . The mixture was stirred for 15 minutes, and to the 
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mixture was added water,. The mixture was concentrated and 
extracted with ethyl acetate . The organic layer was washed 
with water and saturated sodium chloride solution, and.dried 
with anhydrous magnesium sulfate. Under. reduced pressure, 
5 the solvent was evaporated, and the residue was; put-ified 
with silica gel colxamn (ethyl acetate /methanol/ 
triethylamine ) to give crude crystals, which were 
recrystallized from ethanol -ethyl acetat.e-hexane to give 
N- ( 4 - ( hydroxy ( 1 -methylpiperidin- 2 -yl ) methyl ) phenyl ) r- 7 - 
10 (4 -methylphenyl ) - 2 , 3 -dihydro- 1 -benzoxepine- 4 - 

Ccirboxamide (Compound 158) (0.07g) as colorless crystals, 
mp 195-196 . 

'H-NMR( fippm, CDCla): 0.95-1.05 (2H, m), 1.25-1.40 (2H, m), 

2.04-2.30 (4H, m) , 2.39 (3H, s), 2.50 ( 3H, s ) , 2 , 95-3 . 01 
15 (IH, m), 3.08 (2H, t, J=4.6Hz), 4.36 (2H, t , J=4 . 6Hz ) , 5 . 16 

(IH, d, J=3.0Hz), 7.06 (IH, d, J=8 - 4Hz ) , 7 . 24 (2H, d, 

J=8.0Hz), 7.33 (2H, d, J=8.4Hz), 7 . 43-7 . 52 ( 4H , m) , 7 . 56 

(2H, d, J=8.4Hz), 7.61 (IH, s). 

IR(KBr) Uz 3287, 2938, 1647cm"'. 
20 Anal, for C31H34N2O3 0 . 6H2O: 

Calcd. C,75.46; H,7.19; N,5.68. 

Found C, 75.36; H,7.33; N,5.76. 

Working Example 159 (Production of Compound 159) 

Under nitrogen atmosphere, oxalyl chloride (0.31ml) 

25 was added to a solution of 7-(4-methylphenyl)^2,3-dihydro- 
benzoxepine-4-carboxylic acid (0.65g) in tetrahydrofuran 
(lOml) at room temperature. To the mixture was added a drop 
of DMF , and the mixture was stirred for 1 hour . Under reduced 
pressure, the solvent was evaporated, and the residue was 

30 dissolved in tetreJiydrofuran (15ml) . To the solution were 
added triethylcunine (0.65ml) and 2- (4-aininophenyl)pyridine 
(J. Chem. Soc, p. 1511, 1960) (0.44g) at Ot:, and the mixture 
was stirred at room temperature for 2 hours. The ri&action 
mixture was added to vigorously stirred water to stop the 

35 reaction. The mixture was extracted with ethyl acetate. 

• . . ■ • • • • _ . - . - 

Precipitated crystal was collected by filtration to give 
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N- [ 4- ( 2 -pyridyl) phenyl 1 ^7- ( 4rmethylph€inyl) r 2 ,.3-diJiydro^ 
l-benzoxeplne-4-carboxamlde (CompQund 15%) (185. 9mg); as 
colorless crystals. The mother liquor was concentrated and 
recrystalllzed from ethyl acetate rtetrcihydrpfuran to give 
5 N- [ 4 - ( 2-pyridyl) -phenyl] - 7- (.4-methylphenyl) - 2 / 3- 

• m ' ^ 

dihydro-l-benzoxepine-4-carboxamide (Compound 159) 
(0,58g) as pale yellow. crystals, 
m.p. 228-229'C 

'H-NMR (200MHz, CDCI3) 6 2.39 (3H, s), 3.09 (2H, t, J=4.4 

♦ — ^ , , - - • - It -/»•*■ ' 

10 Hz), 4.36 (2H, t, J=4.4 Hz) , 7.06 ( IH, d, J=8 , 2 Hz) , 7 . 16-^7. 32; 
(4H, m), 7.42-7.56 (4H, m) . 7 • 68t7 . 82 (5H, in) , ,8 . 02 ( 2H, 
dd, J=8.8, 2,0 Hz), 8.65-8.73 (IH, dt, J=4.8, 1.4 Hz). 
IR (KBr) 3338, 1645, 1593, 1516, 1493, 1466, 1435, 1323, 
1248, 810, 777 cm*' 
15 Elemental Analysis for C29H24N202 

Calcd. C, 80.53 ; H, 5.59 ; N, 6.48 : 

Found. C, 80.46 ; H, 5.62 ; N, 6.46. 

Working Example 160 (Production of Compound 160) 

To a suspension of N^.(4r(2-^pyridyl)phenyl]-7-(4- 
20 methylphenyl) -2 , 3-dihydro-l-benzoxepine-4-carboxamide 
(400mg) in dichloromethane (10ml) was added 3-chloro- 
perbenzoic acid (70%, 0.25g) at 0*C , and the mixture was 
stirred at room temperature for 70 hours. To the mixturje 
was added sodium thiosulfate solution, and the mixture was 
25 stirred for minutes. The mixture was extracted with 
dichloromethane. The .organic layer was washed with 
saturated sodium bicarbonate solution and saturated sodium 
chloride solution^ • and dried with magnesiiim sulfate. The 
mixture was concentrated, purified with column 
30 chromatography (ethanol/ethyl acetate-l:l) to give 

crystals, which were dissolved in chloroform. The mixture 
was, concentrated, and to ithe residue was added ethanol. 
Precipitated crystal was collected by filtration to give 
crystals, which were washed with ethanol to giye N-(4- 
35 (l-oxidopyridin-2-yl)phenylJ-7-(4-methylphenyl)-2,3-^ 

dihydro-l-benzoxepine-4-carboxamide (Compound 160) (60mg) 
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as colorless ciYstals . 
m.p. . 254 ^^(dec. ) . 

'H-NMR (200MHz, GDCl,) <5 2 . 40 ( 3H, s 3.06 (2H, t, J=4.4 
Hz) > 4.36 (2H, t, J«4.4 Hz)> 7.00-7,14 (2H, m) , 7.16-7.30 
5 (4H, m), 7.38-7.51 (5H..m), 7.67 (2H, d, J=8.6 Hz), 7.78 
{2H, d, J=8.8 Hz), 8.19 (IH, d, J=7.0 Hz), 8.38-8.48 (IH, 
m) . 

IR (KBr) 3334, 3039, 1653, 1487, 1240, 814, 760 cm' 
Elemental Analysis for C29H24N203 • 0 . SHjO 

10 Calcd. C, 76.13 ,- H, 5.51 ; N, 6,12 : 
Found. C, 75.82 ; H, 5.27 ; N, 6.18. 
Working Example 161 (Production of Compound 161) 

Under nitrogen atmosphere, oxalyl chloride (0.19ml) 
was added to a solution of 7- ( 4-methylphenyl) -2 , 3- 

15 .dihydro-l-benzoxepine-4-carboxylic acid (0.40g) in 

tetra-hydrofuran (10ml) at room temperature. To the 
mixture was added a drop of DMF, and the mixture was stirred 
for 1 hour. Under reduced pressure, the solvent was 
evaporated, and the residue was dissolved in tetrahydrof uran 

20 (6ml). To the solution were added triethylamine (0.40ml] 
and a solution of 2 - ( 4 -aminobenzyl ) pyridine ( 0 . 29g ) in 
tetrahydrof uran (5ml) at 0*C, and the mixture was stirred 
at room temperature for 2 hours. The reaction mixture was 
added to vigorously stirred water to stop the reaction . The 

25 mixture was extracted with ethyl acetate . The organic layer 
was washed with saturated sodium chloride solution, dried 
with magnesium sulfate, concentrated and recrystallized 
from ethyl acetate to give N- [ 4- ( 2-pyridylmethyl) - 
phenyl 1 - 7 - ( 4 -methylphenyl ) - 2 , 3 - dihydro - 1 -benzoxepine - 4 - 

30 carboxamide (Compound 161) (303mg) as colorless crystals, 
m.p. 189-190t;^ 

'H-NMR (200MHz, CDCI3) 6 2.39 (3H, s), 3.06 (2H, t, J=4.6 
Hz), 4.14 (2H, s), 4.35 (2H, t, J=4.6Hz), 7 . 03-7 . 16 ( 3H, 
m), 7.18-7.31 (5H, in), 7.40-7.64 (8H, m), 8.52-8.58 (IH, 
35 m) . 

IR (KBr) 3338, 1645, 1510, 1493, 1414, 1313, 1252, 1234, 
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816, 750 cm*' 

Elemental Analysis for CioHafNtQi 

Calcd. C, 80.69 ; H, 5.87 ; 6.27 : . 

Found. C, SO. 63 ; 5.80 ; N, 6.37. 

5 Working Example 162 (Production of Compound 162) 

, To a solution of N- [ 4- ( 2-pyridylmethyl)phenYl] -7- 
( 4 -methylphenyl ) r 2 , 3 -rdihydro- 1 -benzpxepine 
carboxamide (200mg) in tetrahydrpf uran (lOinl) was added 
3-chloro-perbenzoic acid (70%, 0 .18g) at oX^ and the 

10 mixture was stirred at room temperature for .17 hours To 
the reaction mixture was added sodium thio- sulfate solution 
and the mixture was stirred for a few minutes. The mixture, 
was extracted with ethyl acetate. The organic layer was 
washed with saturated sodiiam bicarbonate solution and . 

15 saturated sodium chloride solution, dried with magnesium 
sulfate and concentrated to give crystals, which were 
collected by filtration and was recrystallized from ethanol 
to give N- [ 4- ( l-oxidopyridin-2-ylmethyl)phenyll -7-* ( 4- 
methylphenyl) -2, 3 -dihydro-l-benzoxepine- 4 -carboxamide 

20 (Compound 162) (124mg) as colorless crystals, 
m.p. 188-190*C 

'H-NMR (200MHz, CDCI3) 6 2.39 (3H, s), 3.09 (2H, t, J=4.6 
Hz), 4.24 (2H,s), 4.36 (2H, t, J=4 . 6 Hz), 6.90-7.01 (IH, 
m). 7.06 (IH, d, J=8.4 Hz), 7.11-7.16 (2H, m), 7.22-7.29 
25 (5H, m), 7.43-7.51 ( 4H, m) , 7 . 54-7 . 76 (3H, m) . 8.24-8.31 
(IH, m) . 

IR (KBr) 3319. 1666, 1601, 1517, 1491, 1412, 1319, 1246^ 
813 cm"* 

Elemental Analysis for CHuNjO, * 0.3HjO 
30 Calcd. C, 77.00 ; H, 5.73 ;N, 5.99 : 

Found. C, 76.98 ; H, 5.59 ; N, 6.10. 

Working Example 163 (Production of Compound 163) 

Under nitrogen atmosphere, pxalyl chloride (0.07ml) 

was added to a solution of 7-(4-methylphenyl)-2,3- 
35 dihydro-l-benzoxepine-4-carbpxylic acid (144. 8mg) in 

tetrahydrofuran (10ml) at room temperature. To the mixture 
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was added a drop of DMF, and the mixture was stirred for 
1 hour . Under reduced pressure v thie solvent was. evaporated , 
and the residue was dissolved in tetrahydrofuran (10ml). 
To the solution were added triethylsunine (0.14ml): and a 
5 solution of 4 -aminobenzy Idle thy Iphosphine oxide (120mg) in 
tetrahydrofuran (5ml) at 0*C and the mixture was stirred at 
room temperature for 1 hour. The reaction mixture was added 
to vigorously stirred water to stop the reaction . The mixture; 
was extracted with ethyl acetate. The organic layer was 

10 washed with saturated sodium chloride solution, dried with 
magnesium sulfate, concentrated and recrystallized from 
ethanol- tetrahydrofuran to give N- ( 4-diethylphosphoryl- 
methylphenyl ) - 7 - ( 4 -me thylphenyl ) - 2 ^ 3 -dihydro - 1 ^ 
benzoxepine-4-carbpxamide (Compound 163) (157mg).as- 

15 colorless crystals. , 
m.p. 240-241*C 

'H-NMR (200MHz, CDCl,) 5 1.13 (6H, dt , J=16 . 4 , 8 . 0 Hz ) , 
1.53-1.72 (4H, m), 2.39 (3H, s), 3.06-3.13 (4H, m) , 4.36 
(2H, t, J=4.8 Hz), 7.06 (IH, d, J=8-4 Hz), 7.22-7.27 (5H, 
20 m) , 7.44-7.52 (4H, m) , 7.58 (2H, d, 3=8.4 Hz), 7.98 (IH, 

IR (KBr) 3263, 1653, 1599, 1516, 1491, 1410, 1319, 1250, 

1173, 1132, 843, 808 cm*' 

Elemental Analysis for C29H32NO3P 
25 CalcA. C, 73.55 ; H, 6.81 ; N, 2.96 ; P, 6.54 : 

Found. C, 73.23 ; H, 6.64 ; N, 3.01 ; P, 6.63. 

Working Example 164 (Production of Compound 164) 

Under nitrogen atmosphere, oxalyl chloride (0.28ml) 

was added to a solution of 7-(4-methylphenyl) -2, 3- 
30 dihydro -1-benzoxepine- 4 -carboxylic acid (0.60g) in 

tetrahydrofuran .( 10ml) at room temperature . To the mixture 

was added a drop of DMF, and the mixture was stirred for 

1 hour . Under reduced pressure, the solvent was evaporated, 

iand the residue was dissolved in tetrahydrofuran ( 10ml) . 
35 To the solution were added triethylamine (0.60ml) and 

3- ( 4 -aminophenyl) pyridine (J. Chem. Soc, p. 1511, 1960) 
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J (0^40g) at 0*G:,.i and the mixture; was stirred at room. 

temperature for 2 hours. The reaction mixture was added to 
vigorously stirred water to stop the reaction . The mixture 
was extracted with ethyl acetate. % Thev prgapiC: .layer was 

5 washed .with saturated sodium chloride solution, dried with 
magnesium sulfate, concentrated and recrystallized from 
e thanol to give N - [ 4 - ( 3 - pyr idy 1 ) phenyl ] -^7 - ( 4 -methyl - 
phenyl ): - 2 /3 T dihydro - 1 - benzpxepine r 4 - carbpxami^ 
(Compound 164) (750mg) as yellow crystals * ■ ^ 

10 m,p. 214.-216*C. i-. 

'H^NMR (200MHz, CDCl,) 5 2 , 39 ( 3H , . s ) , 3 . 07- 3 , 11 {2H, m) . 
4.34-4.39 (2H, m) , 7.06 (IH, d, J=8.2 Hz) , 7.18-7.63 (lOH, 
m) , 7.71-7.90 (4H, m) , 8.57-8.59 (IH, m) , 8.85 (IH, d, J=1.8 
Hz). 

15 IR (KBr) 3313, 1666, 1524, 1493, 1321, 1244, 808 cm* 
Elemental Analysis for C29H24N2O2 • 0 . 2H2O 

Calcd. C, 79.87 ; H, 5.64 ; N, 6.42 : 
Found. C, 80.00 ; H> 5.59 ; N, 6.00. 
Working Example 165 (Production of Compound 165) 
20 To a solution of N- [ 4- (3-pyridyl)phenyl] -7- ( 4- 

methylphenyl) r2, 3-dihydro-l-benzoxepine-4-carboxamide 
(400mg) in tetradiydrofuran (50ml) was added 3-chloro- 
perbenzoic acid (70%, 0.34g) at 0*C , and the mixture was 

stirred at room temperature for 68 hours. To the reaction 

> 

25 mixture, was added sodium thiosulfate solution, and the 
mixture was stirred for a few minutes and extracted with 
dichlorome thane ; The organic layer was washed with 
saturated sodium bicarbonate solution and saturated sodium 
chloride :solution, . dried with magnesium sulfate and 

30 concentra:ted. The residue was separated and purified with 
column chromatography (ethanol/ethyl acetate=l: 1) , and 
recrystallized from ethanol-chlorof orm to give N-[4-(l- 
oxidopyridin- 3 -yl ) phenyl 1 - 7 - ( 4 -methylphenyl ) - 2,3 - 
dihydro-l-benzoxepine-4-carboxamide (Compound 165) 

35 (216mg) as pale yellow crystals, 
m.p. 262X!^ (dec. ) 
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'H-NMR (200MH2, CDCl,) 6 2.40 (3H, s) , 3-10 {2H, t, J=4.4 

Hz)/4.38(2H« t, J=4.4 Hz) , 7.07 (IH, J=8 . 4 Hz ) , 7 . 23-7 . 36 

(4H, m), 7.42-7.58 (7H, m), 7-76 (2H, dd, J=8.8, 2.Q Hz), 

7.88 (IH, tor s), 8,16-8.20 (IH, m)> 8.43-8 .47 (IH, m). 

5 IR (KBr) 3313/ 1655, 1599, 1525, 1491, 1244, 1203, 814 cm' 

Elemental Analysis for CiyHz^NiOa - 0 . IH2O 

Calcd. C, 77.35 ; H, 5.42 ; N, 6.22 : 

Found. C, 77.13 ; H, 5.28 ; N, 6.21. 

Working Example 166 (Production of Compound 166) 

10 Under nitrogen atmosphere, oxalyl chloride (0.19ml) 

was added to a solution of 7-(4-methylphenyl)-2,3- 
dihydro-l-benzoxepine-4-carboxylic acid (0.40g) in 
tetra-hydrof uran (10ml) at room temperature. To the 
mixture was added a drop of DMF, and. the mixture was stirred 

15 for 1 hour. Under reduced pressure, the solvent, was 

evaporated, and. the residue was dissolved in tetrahydrof uran 
(10ml). To the solution were added at oX^ triethylamine 
(0.40ml) and (4-aininophenyl)-( 2-pyridyl) methanol (0.31g) , 
and the mixture was stir£'ed at room temperature for 18 hours . 

20 The reaction mixture was added to vigorously stirred water 
to stop the reaction. The mixture was extracted with ethyl 
acetate . : The organic layer was washed with saturated sodium 
chloride solution, dried with magnesium sulfate, 
concentrated and recrystallized from etheuiol- ethyl acetate 

25 to give N- [4- Chydroxy(2-pyridyl) -methyl]phenyl] -7- (4- 
methylphenyl) -2 , 3-dihydro-l-benzoxepine-4-carboxamide 
(Compound 166) (549mg) as pale yellow crystals, 
m.p. 215-217*C 

-H-NMR (200MHz, GDCI3) (5 2.39 (3H, S), 3.06 (2H, t, J=4.4 
30 Hz), 4.34 (2H, t, J=4.4 Hz), 5.26-5.38 (IH, m), 5.70-5.78 
(IH, m) , 7.03-7.27 (6H, m) , 7.33-7.79 (lOH, m), 8.57 (IH, 
d, J=4.8 Hz) . 

IR (KBr) 3392, 1651, 1537, 1514, 1493, 1319, 1248cm*' 
Elemental Analysis for C3oH26N20a * O.2H2O 
35 Galcd. C, 77.30 ; H, 5.71 ; N, 6^01 : 
Found. C, 77.21 ;H, 5.75 ; N, 5.86. 
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Working ExjMple- 167 (Production of / Compound 167) 

To solutibh- of N- [ 4^ [hydroxy ( 2 -pyridyl ) methyl ] - 
phenyl J - 7 - ( 4 -me thylphehyl ) - 2 > 3 - dihydro - 1 -ben zoxeplne - 4 - 
carboxamlde (351.3mg) in tetrahydrof uran (20ml) was added 
5 3-chloroperbenzoic acid (70%, 0.28g) at 0*C , and the mixture 
was stirlred at room temperature for 16 hours. To the 
reaction mixture was added sodium thiosulfat^ solution, and 
the mixture was stirred for a few minutes. The mdLxture was 
extracted with ethyl acetate. The organic layer was washed 

10 with saturated sodium^ bicarbonate solution and saturated 
sodium chloride solution, dried with magnesium sulf ate euid 
. concentrated. The residue was separated and purified with 
cbiumn chromatography (ethanol-dlethylether=l:l) , and 
recrystalllzed from ethanol to give [ 4- [hydroxy ( 1- 

15 oxidopyridln- 2 -yl ) methyl J phenyl J - 7 - ( 4 -methylphenyl ) - 

2,3- dihy dr o - 1 - ben z oxeplne - 4 - carboxamlde ( Compound 167) 
(184mg) as colorless crystals, 
m.p. 208-210*C 

^H-NMR (200MHz, CDCl,) 6 2.40 (3H, s), 3.09 (2H, t, J=4.4 
20 Hz), 4.37 (2H, t, J=4 . 5 Hz), 6.07 (IH, d, J=4.5 Hz), 6.41 
(IH, d, J=^4.6 Hz), 6.93-6.98 (IH, m) , 7.06 (IH, d, J=8 . 4 
Hz) , 7.20-7.31 (5H, m) , 7.41-7.55 (6H, m) , 7.65 (2H, d, J=8.8 
Hz), 7.73 (IH, br s), 8.24-8.28 (IH, m) . 

IR (KBr) 3427, 1645, 1599, 1531, 1514, 1491, 1317, 1263 cm' 

25 Elemental Analysis for CoHz^N^Ot • 0 . IH2O 
Calcd. C, 75.01 ; H, 5.50 ;N, 5.83 : 
Found. C, 74.96 ; H, 5.36 ; N, 5.73. 
Working Example 168 (Production of Compound 168) 

Under nitrogen atmosphere, oxalyl chloride (0.2ml) was 

30 added to a solution of 7-(4-methylphenyl)-2,3-dlhydro- 
l^behzoxeplne-4-carboxyllc acid (400mg) in tetra- 
hydrof uran (10ml) at room temperature. To the mixture was 
addend a drop of DMF, and the mixture was stirred for 1 hour. 
Under reduced pressure, the solvent was evaporated, and the 

35 residue was dissolved in tetrahydrof uran (10ml). To the 
solution were added triethylamine (0.4ml) and 4-amlno- 
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benzyldlpropylphosphine oxide ( 0 . 38g) at O^C , and the 
mixture was. st±rr|Bd at room temperature for 5 hours. The 
reaction mixture, was added to vigorously stirred water to 
stop : the , reaction • The mixture was extracted with ethyl 
5 acetate . The organic layer was washed with saturated sodium 
chloride solution , dried with magnesium sulfate and 
concentrated. The residue was separated and purified with 
column chromatography (ethanpl/ ethyl acetate«l:5) , and 
recrystallized from ethanol to, give N-(4-dlpropyl- 
10 phosphorylmethylphenyl ) - 7 - { 4 rmethylphenyl ) -2, 3 -dlhydro- 
l-ben20xepineT4"Ceurboxamide (Compound 168) (456mg) as 
colorless crystals, 
m.p. 219-220lC 

>-NMR {200MH2, CDClj) 6 0.84-0.98 (6H, m) , 1.41-1.63 (8H, 
15 m) , 2.39 (3H, s) , 3.02 (2H, d, J=13.2 Hz) , 3.09 (2H, t, J=4 . 4 
Hz) > 4*35 (2H, t, J=:4.4 Hz) , 7.06 (IH/d, J«8.0 Hz) , 7, 13-7.29 
(5H, m) 7.44-7.48 (3H, m) , 7.53 (IH, d, J=2.2 Hz), 7.61 
(2H, d, J=8.0 Hz), 8.64 (IH, s). 

IR (KBr) 3386, 2960, 1653, 1518, 1491, 1319, 1248, 1185, 

20 1128, 849 cm'^ 

Elemental Analysis for CiHwNOjP * 0 . 3HaO 
Calcd. C, 73.44 ; H, 7.28 ; N, 2.76 ; P, 6.11 : 
Found. C, 73.35 ; H, 7.40 ; N, 2.62 ; P, 6.35. 
Working Example 3.69 (Production of Compound 169) 

25 Under nitrogen atmosphere, oxalyl chloride (0.17ml) 

t was addend to a solution of 7-(4-methylphenyl)-2,3- 
. diliydro-l-benzoxepine-4-carboxylic acid (350mg) in 
tetrcihydrofuraji ( 10ml) at room temperature . To the mixture 
was added a. drop of DMF, emd the mixture was stirred for 

30 1 hour . Under reduced pressure , the solyent was evaporated , 
and the residue was dissolved in tetreihydrof uran (10ml). 
To the solution were added triethylamine (0.35ml) and 
(4-amlnophenyl) ( 3-methoxy-pyrldinT2-yl)methanol ( 316mg) 
at 0*C, and the mixture was stirred at room temperature for 

35 16 hours.. The reaction mixture was added to vigorously 
stirred water to stop the reaction. The mixture was 
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extracted With ethyl acetate. The organic layer was. washed . 
with saturated sodium chloride solution, drlefd with 
magneslmn sulfate and cpncentrat The residue was — 

separated and purified. with coluinn chromatography (ethyl 
5 acetate), and recrystalllzed from tetrahydrof uran-hexane 
tp give N^[4-[hydroxy(3-raethoxy-pyrldin-2-yl)met^^ 
phenyl 1 - 7 - ( 4 -me thylpheny 1 ) - 2 . 3 r- dlhydro - 1 - 
caxboxamlde (Compound 169) (509mg). as colorless crystals* 
■ m:p.;:232-233'C'. - ■ 

10 *H-NMR (200MHz, CDCl3). <5 2.39 (3H, s), ,3.05 (2H, t, J=4-8 

Hz), 3,71 (3H, s>, 4.34 (2H, t, J=4.8Hz), 5.51 (IH, d, J=6.8 

• . • ■ , . - -. - 

Hz), 5.93 (IH, d, J=6.8 Hz) , 7.05 (IH, d, J=8.0Hz), 7.10-7.26 

(5H, m), 7.34-7.54 (9H, m), 8.18 (IH, d, J=5.2 Hz). 

IR (KBr) 3354, 1651, 1518, 1491, 1412, 1311, 1279, 1240, 

15 1211, 1022^ 816 caC\ 

Elemental Analysis for CjiHisNzO* ^ 

Calcd. C, 75.59 ; H, 5.73 ; N, 5.69 : 

Found. C, 75.47 ; H, 5.61 ; N, 5.70. 

Working Example 170 (Production of Compound 170) 

20 To a solution of N- [4- [hydroxy- (3-me thoxypyrldln- 

2-yl )methyl ] phenyl 1 - 7 - ( 4 -methylphenyl ) - 2 , 3 -dihydro- 1 - 
benzoxeplne-4-carboxeunlde (350mg) in tetrahydrof uran 
(30ml) was added 3-chloroperbenzoic acid (70%, 0.26g) at 
or, and the mixture was stirred at room temperature for 64 

25 hours. To the mixture was added sodium thiosulf ate, and the 
mixture was stirred for a few minutes and extracted with 
ethyl acetate. The organic layer was washed with saturated 
sodium bicarbonate solution and saturated sodium chloride 
solution, dried with magnesium sulfate and concentrated: 

30 under reduced pressure. The residue was separated and 
purified with column chromatography (ethyl acetate— 
ethanol/ethyl acetate=l:4) recrystalllzed from tetra- 
hydrof uran-hexane to give N- [4- (hydroxy (3 -methoxy-1- 
oxldopyrldin - 2 -yl ) methyl 1 phenyl ]- 7 -( 4 -methylphenyl ) - 

35 2,3-dihydro-l-benzoxepine-4-carbbxamide (Compound 170) 
(168mg) as colorless crystals. 
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m,p. 242*C (dec.) 

'H-NMR (200MHz, CDCl,) 6 2.39 (3H, s), 3,06 (2H, t,. J«4.4 
Hz), 3,97 (3H, s), 4.35 (2H, t, J=4.4Hz), 6.34 (IH, d, J=11.4 
Hz) , (5.97 UH, d, J=7.8 Hz) , 7.05 (IH, d, J=:8.2 Hz) , 7.14-7.27 
5 (4H, m), 7.42-7.53 (8H, m) , 7.61 (IH, br s>, 7.84 (IH, d, 
J«6.6 Hz), 7.87 (IH, d, J=11.2 Hz). 

IR (KBr) 3493, 3294, 2953, 1657, 1601, 1516, 1493, 1323, 
1207, 1184, 1088, 1043, 817 cm' 
Elemental Analysis for CjiHsaNaOs • 6. 2H2O 

10 Calcd. C, 72.70 ; H, 5.59 ; N, 5.47 : 
Found. C, 72.53 ; H, 5.64 ; N, 5.36. 
Working Example 171 (Production of Compound 171) 

Under nitrogen atmosphere , oxalyl chloride { 0 . 12ml ) 
was added to a solution of 7-(4-methylphenyl)-2,3- 

15 dihydro-l~benzoxepine-4-carboxylic acid (250mg) in 

tetrahydrof uran (10ml) at room temperature. To the mixture 
was added a drop of DMF, and the mixture was stirred for 
1 hour. Under reduced pressure , the solvent was evaporated, 
and the residue was dissolved in tetrahydrof uran (10ml). 

20 To the solution were added triethylamine (0.25ral) and 
l-(4-aminobenzyl)-phosphorane-l-oxide (204.8mg) at 0*C , 
and the mixture was stirred at room temperature 18 hours. 
The reaction mixture was added to vigorously stirred water 
to stop the reaction. The mixture was extracted with ethyl 

25 acetate, arid the. organic layer was washed with saturated 
sodium chloride solution, concentrated emd r eery stallized 
from ethanol to give' N-(4-(tetramethylene)phosphoryl- 
methylphenyl ) - 7 - ( 4 -me thylpheny 1 ) 2 , 3 - dihydro - 
benzoxepine-4-carboxamide (Compound 171) (316mg) as 

30 colorless crystals • 
m.p. .273-275'C 

'H-NMR (2OOMH2, CDCl,) 5 1.43-1.97 {8H, m), 2.40 (3H, s), 
3.09 (2H, t. J=4.4 Hz),, 3.20.(2H, d. J=14 . 4 Hz ) , 4 . 40 ( 2H, 
t, J=4.4 Hz). 7.06 (IH, d, J=8.4 Hz). 7.18-7.29 {5H, m). 
35 7.4477.54 {4H, m), 7.60 (2H, d, J=8 . 0 Hz ) , 8 . 12-8 . 23 ( IH, 
m) • 
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IR (KBr) 3223. 2952, 1653, 1518, 1491, 1321, 1254, 1186. 
810 can ' 

Elemental Analysis for CzsHaoNOjP 

gaiqd. C, 73.87 j H, 6.41 ;N, 2.97 ;P, 6.57 i 
5 Found. C, 73.79 ; H, 6.33 ; N. 3.00 ; P. 6.59i 

Working Example 172 (Production of Compound 172) 

Under nitrogen atmosphere, oxalyl chloride (0.47ml) 
was added to a solution of 7-(4-methylphenyl) -2,3- 
dihydro~l-benzoxepine-4-carboxylic acid (l.Og) in 

10 tetrahydrof uran {20ml) at room temperature. To the mixture 
was added a drop of DMF, and the mixture was stirred for 
1 hour , Under reduced pressure , the solvent was evaporated , 
and the residue was dissolved in tetreOxydrofuran (20rol) at 
0*C. To the solution were added trie thy lamine (1.0ml) and 

15 2-(4-aminobenzyl) -3-methoxymethoxypyridine {0.96g), and 
the mixture was stirred at room temperature for 4 hours. 
The reaction mixture was added to vigorously stirred water 
to stop the reaction. The mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated sodium 

20 chloride solution, dried with magnesitim sulfate and 

concentrated. The residue was separated 2md purified with 
column chromatography (ethyl acetate/hexane=2: 1 ) to give 
N- [4- (3-methoxymethoxy-pyridin-2-ylmethyl)phenyl] -7- (4- 

methyiphenyl) - 2 , 3-dihydro-l-benzoxepine-4-carboxamide 
25 (Compound 172) (i.63g) as orange crystals. 

(200MHz, CDCl,) 6 2.39 (3H, s), 3.03 (2H, t, J=4.4 
Hz), 3.37 (3H, s), 4.18 (2H, s), 4.32 (2H, t, J=4 . 4 Hz), 
5.17 (2H, s), 7.03 (IH, d, J=8.0 Hz), 7.10 (IH, dd, J=8.4, 
4.8 Hz), 7.19":7,51 (12H, m) , 7.62 (IH, br s), 8.20 (IH, dd, 
30 J=4.8, 1.2 Hz) . 

IR (KBr) 3275, 2945, 1,659, 1516. 1444, 1406, 1491, 1313. 
1240, 1153, 982. 814 cm"' 

Working Example 173 (Production of Compound 173) 

To a solution of N- [4- ( 3-methoxymethoxypyridin-2- 
35 ylmethyl)phenylJ-7-(4-methylphenyl)-2,3-dihydro-l- 

benzoxepine-4-carboxamide (300mg) in tetr2diydrof uran 
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(lOml), was added 3-chloroperbenzoic acid (70%, 0.22g) at 
0*C, and the mJLxture was stirred at room temperature for 18 
hours . To the mixtxire was added sodiiim thiosulf ate , and the 
mixture was stirred for a few minutes. The mixture was 
5 extracted with ethyl acetate, and the organic layer was 
washed with saturated sodium bicarbopate solution and 
saturated sodium'^chloride solution, dried with magnesium 
sulfate and concentrated under reduced pressure. The 
residue was separated and purif ied with column 

10 chromatogy-aphy ( ethanol/ethyl acetate^l : 15^1 : 10) , and 
recrystallized from ethanol to give N- [4- ( l-oxldo-3- 
methoxymethoxypyridin- 2 -ylmethyl ) phenyl 1 - 7 - ( 4 -methyl- 
phenyl ) - 2 > 3 -dihydro- 1 rbenzoxepine - 4-carboxamide 
(Compound i73) (203mg) as colorless crystals. 

15 m.p. 206-208*C 

'H-NMR (200MH2, CDCl,); <5 2.39 (3H, s)/3.06 (2H, t, J=4.6 
Hz), 3.44 (3H,s), 4.35 (2H, t, J=4.6 Hz), 4.37 (2H, s), 

5.24 (2H, s), 6.96-7.08 (3H, m), 7.19-7.27 {4H, m), 7.38-7.52 
(7H, m), 7.62 (IH, br s), -7.99 (IH, dd, J=5.0, 2.2 Hz). 
20 IR (KBr) 3305, 1653, 1601, 1516, 1491, 1321, 1244, 1053, 
818 cm"* 

Elemental Analysis f or CszHaoN^O, • 0 . 2H2O 
Calcd. C, 73.04 ; H, 5.82 ; N, 5.32 : 
Found. C, 72.96 ,v H, 5.72 ; N, 5.30. 

25 Working Exainple, 174 (Production of Compound 174) 

Tq a splution of N- [ 4- ( 3-meth03cymethpxypyridin-2- 
y Ipie thyl ) phenyl ] - 7 - ( 4 - me thy Iphenyl ) - 2 , 3 - dihydr o - 1 - 
benzpxepine-4-carboxamide (l.OOg) in ethanol ( 20ml) was 
^added concentrated hydrochloric acid (5.0ml), and the 

30 mia^ture was stirred at room temperature for 4 days. . To the 
-pixture was added saturated sodium bicarbonate solution at 
O^C to make the solution pH 6-7, and precipitated crystal 
was collected hy filtration to give N- [ 4- (3-hydroxy- 
pyridin- 2 -ylmethyl ) phenyl J - 7 - ( 4 -methylphenyl ) - 2 , 3 - 

35 dihydro-l-benzoxepine-4-carboxamide (Compound 174) 
(693mg) as pale yellow crystals. 
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'H-Nl«. C200Ifflz/ DMS^^^ 6 2.34 (3H. s), 2.97 (2H, t, J=4.4 
Hz), 4.00 (2H, s). 4.28 (2H, t J=4.4 Hz), ,7.02-7.32 (8H, 
m), 7.4S>r7,64 m), 7.73 (IH; d, J==2.2 Hz)., 7.95 (IH, 

5 dd, J;M.4, 1.4 Hz) , 9.86 (IH, br s). 

IR (KBr) 3390, 3028/1651, 1510, 1408, 1284^ 1236, 808 cm* 

- ■ < * - • ^ 

. Elenaental Analysi^^^ for C3oH26N203 • 0.2H,O 
* Calcd. C,. 77.30 ; H, 5.71 ; N, 6.01 : 
Fp^Hi^. C, V^^^^ N, 5-89. 

iO Working Example 175 (Productipn of Comppund 175) 

^ To a suspension of N- 1 4- { 3-hydrpxypyrldln~2- 
yl^lethyl ) phenyl ] - 7 - ( 4 -rae thylphenyl ) - 2 , 3 - dihydxo - 1 - 
benzoxeplne-4-Ccurboxamlde (400mg) in tetreQiydrof uran 
(3pml) was added 3- chloroperben zoic acid (70%, 0.32g) at 

15 0*C , and the mixture was stirred at room temperature for 15 
bours. To the mixture was added sodium thlosulfate, and the 
mixture was stirred for a few minutes and extracted with 
ethyl acetate. The organic layer was washed with saturated 
sodium blcarbpnate solution and saturated sodium chloride 

20 solution, dried with magnesium sulfate, concentrated under 
reduced pressure and recrystalllzed from ethanol to give 
N - [ 4 - ( 1 - oxldo - 3 - hydr oxypyr Idln - 2 -ylme t hy 1 ) phenyl ] - 7 - ( 4 - 
me thylphenyl ) -2 , 3-dlhydro-l-benzoxeplne-4-carboxamlde 
(Compound 175) {262mg) as pale yellow c^rystals. 

25 m.p. 254*C (dec.) 

;H-NMR (200MHz, DMSO-d<s) (5 2.34 (3H, s), 2.92-3.02 (2H, m) , 
4.14 (2H,s), 4.23^4.34 (2H,m), 6.87 (IH, d, J«7.4H2), 
7.04 (IH, a. J=8.6 Hz), 7.11 (IH, dd, J«8 . 4 , 6 . 6 Hz ) , 
7.18-7.36 (5H, m) , 7.48-7.61 (5H, m) , 7.73 (IH, d, J«2.2 

30 Hz), 7.83 (IH, dd, j=6. 4, 1.0 Hz), 9,88 (IH, s). 

IR, (KBr) 3180, 3102, 1651, 1601, 1537, 1516, 1493, 1437, 
1227, 1036, B16 cm'V 

Elemental Analysis for C3oH2«N204 • O.2H2O 
Calcd. C, 74.73 ; H, 5.52 ; N, 5.81 : 
35 Found. C. 74.63 ; H, 5.35 ; N, 5.55. 

Working Example 176 (Production of Compound 176) 
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Under, nitrogen atmosphere, oxalyl chloride (0 ,12101) 
was added to a solution of 7r(4-inethylphenyl)-2;3- 
dlhydrbr 1- ^?enzoxepine- 4 ^carboxyllc .acid, { 2 5 Omg ) in 
•jtetarahydrpf uran (10ml ) at room temperature • To the mixture 
5 was added a drop of DMF, and. the mixture was stirred for 
1 hour. Under reduced pressure, the solvent was evaporated. 
The residue was dissolved in tetrahydrpf uran (15mi) , and 
to the solution were added triethylamine (0.25ml) and 
1- ( 4-aininobenzyl)pliosphorinane-l-oxide ( 219 . Omg) at 0*C . 

10 The mixture was stirred at room temperature for 4 hours, 
added to vigorously stirred water to ' stop the reaction and 
extracted with chlorofprm. The organic layer , was. washed 
with saturated sodium chloride solution, dried with 
mjagnesium sulfate, concentrated and recryst alii zed from 

15 ethanol to give N- ( 4- (pentamethylene)phosphorylmethyl- 
phe^yl ) - 7 - ( 4 -methylphenyl ) - 2 , 3 - dihydro - 1 - benzoxepiiie- 4 - 
carboxamlde (Compound 176) (253mg) as colorless crystals, 
m.p- 283-286*C 

'H-NMR (200MHz, CDCI3) 6 1.32-2.09 (lOH, m) , 2.39 (3H, s) , 

20 3.04-3.18 (4H, m) , 4.36 {2H, t, J=4.6 Hz) , 7.06 (IH, d, J=8.4 
Hz) , 7.19-7.29 (5H, m) , 7.44-7.48 (3H, m) , 7.53 (IH, d, J:=2.6 
Hz), 7.59 (2H, d, J=8.4 Hz), 8.09 ( IH , br s) . 
IR (KBr) 3217, 2927, 1655, 1599, 1516, 1493, 1321, 1255, 
1236, 1167, 1134, 847, 810 cm*' 

25 Elemental Analysis for C3oH32NO,P 

Calcd. C, 74.21 ; H, 6.64 ; N, 2 . 88 ; P, 6 . 38 , ; . 
F^Und.C, 73.96 ; H, 6.53 ; N, 3.11 ; P, 6.56- 
Working Exampl^ (Production of Compound 177) 

Under nitrpgen atmosphere, oxalyl chloride (0,06ml) 

30 was adde4 to a solution of 7-(4-ethylphenyi)-2,3- 
dlhydrp-l-benzoxepine-4-carboxylic acid (120mg) In 
tetrahydrpf uran (lOml) at room temperature. To the mixture 
was added a drop of DMF, and the mixture was stirred for 
1 hour . Under reduced pressure , the solvent was evaporated , 

35 and t|hie residue was dissolved in tetrahYdrpfuran ( lOml) . 
To the solution were added triethylamine (0.12ml) and 
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4- [N-raethyi-Nr- ( tetrahydr 

aniline (99mg) at,0*C, and tlie mixture was stirred at room 

* •' ' . ■ • , ■ • . . - . . , . . . ■ . ■ . . . 

tempeirature ,f or 3 hours . Ttie reaction mixture was added to 
vigorously stirred/wa stop the reaction . The mixture 

5 was extract e^^ with ethyl aqet ate.. The organic layer was 
washed with saturated sodium chloride solution, dried with 
magnesium sulfate and concentrated. The residue was 
P.Virified with column chromatography (ethanol /ethyl 
acet;ate=l : 5 ) . sind recrystalUzed . from ethyl acetate to give 
10 N- 1 4 - { N-ihethylrJJ- ( tetra^ydropyran- 4 -yl } amlnomethyi J - 
phpnyj. 1 - 7 - ( 4 7 e thy lpliei>yl ) .- 2 r 3 - dlhydr 

carboxamide (Compound 177) {99mg) as colorless crystals- 
m.p. 181-182'C 

'H-NMR (200MHz. CDCl,) 6 1.28 (3H,t, J-7,6Hz). 1.60-1.82 
15 (4H. m)> 2.21 (3H, s), 2.57-2.61 (IH, m) . 2.69 (2H, q, J=7.6 
Hz). 3.09 (2H. t. J=4.6Hz). 3.37 (2H. dt. J=3.3. ll.lHz). 
3.58 (2H. s). 3.98-4.09 (2H, m) . 4.37 (2H. t. J=4.6 Hz). 
7.06 (IH, d, J=8.4 Hz), 7.23-7.36 {5H, m) , 7.44-7.58 (7H. 

■ 

20 IR (KBr) 3305, 2960, 1647, 1539, 1514, 1491, 1321, 820cm' 
Elemental Analysis for C^HaeNzOa 
Calcd. C, 77.39 ; H, 7-31 ; N, 5.64 : 
Found. C, 77.38 ; H,. 7.24 ; N, 5.66. 
Working Example 178 (Production of Compound 178) 

25 Under nitrogen atmosphere, oxalyl chloride (0.06ml) 

was added to a solution of 7-(4-ethylphenyl)-2,3- 
dihydro-l-benzoxepine-4-carboxylic acid (120mg) in 
tetrahydrofuran (10ml) at room temperature . To the mixture 
was added a drop of DMF. and the mixture was stirred for 

30 I hoixp. Unde^r reduced pressure, the solvent was evaporated. 
The residue was .dissolved in tetrahydrofuran (20ml), and 
to th^ solution were added trlethylamine {0.12ml) and 
l-(4-amiinobenzyl)phosphor inane- 1 -oxide (lOOmg) at p*C , suid 
thet . mixture was stirred at room, temperature for 5 hours . 

35 The reaction mixttire was. added to vigorously stirred water 
to stop the reaction, and the mixture was extracted with 
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chloroform. The organic layer was washed with saturated 

sodium chloride solution, dried with magnesiiim sulfate and 

• . . . ■ ■. ■ ■ . . • 

concentrated. The. residue was purified with columnv 
chromatography (ethanol/ ethyl acetate=l : 5-^1 : 4 ) and V 
5 recrystallized from ethanol to givfa.N-(4- (pefUtainethyleneX- 
phosphorylmethylphenyl) -7- { 4-ethylphenyl ) -2 , 3-dihydrp- 
l-benzoxepine-4-carboxainide (Compound 178) (88mg) as 
colorless crystals* 
m.p. 287-288^^ 

10 'H-NMR (200MHz, CPCla) 5 1.28 (3H, t J«7 .4 Hz) , 1.42-2. 16 
(lOH, m) , 2.70 (2H, q, J==7.4Hz). 3 . 05-3 . 19 .( 4H, m) , 4 . 37 
(2H. t/j=4.6 Hz), 7.06(1H, d, J=8.4 Hz ) , 7 . 21-7 . 31 ( 5H , 
m), 7.43-7.62 (6H, m), 7-84 (IH, brs). 

IR (KBr) 3392, 1655, 1599, 1533, 1516, 1493, 1321, 1255, 
15 1167, 847, 824 cm' 

Elemental Analysis for C3iH34N03P 

Calcd. C, 74.53 ; H, 6.86 ; N, 2.80 ; P, 6.20 : 
Found, C, 74.23 ; H, 6.78 ; N, 2.89 ; P, 6.07. 
Working Excimple 179 (Production of Compound 179) 

20 Under nitrogen atmosphere, oxalyl chloride (0.06ml) 

was added to a solution of 7-(4-tert-butylphenyl)-2,3- 
dihydro-l-benzoxepine-4-cea:boxylic acid. (130mg) in 
tetrahydrofuran (10ml) at room temperature. To the mixture 
was added a drop of DMF, and the mixture was stirred for 

25 1 hour . Under reduced pressure , the solvent was evaporated , 
and the residue was dissolved in tetrahydrofturan ( lOml) . 
To. the solution were added triethylamine (0.12ml) and . 
4- [N-methyl-N- ( tetrahydro-pyran-4-yr)aminomethyll - 
aniline ( 98mg ) at 0*C , and the mixture was stirred at room 

30 temperature for 3 hours . The reaction mixture was added to 
vigorously stirred water to stop the reaction. The mixture 
was extracted with ethyl acetate. The organic layer was 
washed with saturated sodium chloride solution, dried with 
magnesium sulfate and concentrated. . Tlie. residue was 

35 purified with column chromatography (ethahol/ethyl 

acetate»l:4) and recrystallized from ethyl acetate to give 
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N- [ 4- [N-methyl-N- ( t 

phenyl ] - 7 - ( 4 - ter t - butylphenyl ) - 2 ^ 3 - dihydro - 1 - 
t»enz9xep±ner:4rC£u:box£u^ ^Compound. 179 ) (126ing) -as 
colorless, crystals . . . ; . 

5 in. p. 193-194t: 

'H-NMR (2pOMHz, CDCl,) 6 1.3.7 {9H, s). 1.60-.1.82 (4H. m). 
2.21 (3H. s) > 2.56-2.75 (1H/ m) , 3.09 (2H. t. J-4.6 H?) , 
3.29-3.45 (2H, m) , 3- 58 . (2Hi -s ) , 3 . 97.-j4 . 09 ( 2H^^ v m 4.37 
(2H. t, J=?4.6 Hz) 7.06 (IH, d, J=8.0 Hz.) , 7.23.r7.35 (3H, 

10 m) ,, 7.41-7.58 (9H, m) . : : v .-.^ 

IR (ICBr) 3342,, 2949. 1.647, 1512, 1406, 1313, 1240 , 1136 , 
. 822 cm'' 
Elemental Analysis for C34H4oNj03 . 
Calcd. C, 77.83 ; H, 7.68 ; N, 5.34 : 

15 Found. 77.69 ; H, 7.71 ; N, 5.39, 

Working Example 180 (Production of Compound 180) 

Under nitrogen atmosphere, oxalyl chloride (0.06ml) 
was added to a solution of 7- ( 4-tert-butylphenyl) -2 , 3- 
dihydro-l-benzoxepine-4-carboxyljLc acid (130mg) in 

20 tetrahydrofuran ( 10ml) at room temperature. To the mixture 
was added a drop of DMF, and the mixture was stirred for 
1 hour. Under reduced pressure, the solvent was evaporated. 
The residue was dissolved in dichlorome thane (10ml), and 
to the solution were added trie thy lamine (0.12ml) and 

25 1- (4-aminobenzyl )phosphor inane -1-oxide (99mg) at O'C, and 
the mixture was stirred at room temperature for 4 hours. 
The reaction mixture was added to vigorously stirred water 
to stop the reaction, and the mixture was extracted with 
dichlorome thane . The organic layer was washed with 

30 satiirated sodiiam chloride solution, dried with magnesium 
sulfate and concentrated. The residue, was purified with 
column chromatography (ethanol/ethylacetate=l:4) and 
recrystallized from ethanol to igive N- ( 4 - ( pentamethylene ) - 
phosphorylmethyltT phenyl ) - 7- ( 4- ter t -butylphenyl ) t2 , 3- 

35 dihydro-l-benzoxepine-4-Garboxamide (Compound 180) 
(106mg) as colorless crystals. 



wo 99/32100 PCT/JP98/05708 

221 

m.p. 292-294*0 

'H-NMR (200MHz. CDCl,) 5. 1.36 (9H, s).. 1.39-2.10 (lOH. ra) . 
3.04-3.19 (4H, m), 4.36 (2H, t, J=4.6Hz). 7.06 (IH. d, J=8.2 
Hz), 7.19-7.30 (3H, in), 7.41-7.63 (8H, m), 8 . 24 ( IH, br s ) . 
5 IR (KBr) 3236, 1664, 1516, 1491, 1311, 1252, 1232, 1163, 
1132, 845, 824 cm' 
Elemental Analysis f or CaHaaNQjP 

Calcd. C, 75.12 ; H, 7 . 26 ; N, 2 . 65 ; P , 5 . 87 : 
Found. C, 74.82 H, 7.25 ; n/ 2.73 ; P, 5.99, 
10 Working Example 181 (Production of Gompound 181) 

Under nitrogen atmosphere , oxalyl chloride (0.06ml) 
was added to absolution of 7- ( 4-chlorophenyl) -2 , 3- 
dihydro-l-benzoxepine-4-carboxylic acid (120mg) in 
tetrahydrofuran (10ml) at room temperature. To the mixture 
15 was added a drop of DMF, and the mixture was stirred for 
1 hour. Under reduced pressure, the solvent was evaporated, 
and the residue was dissolved in tetrahydrofuran (10ml). 
To the solution were added triethylamine (0.12ml) and 
4- [N-methyl-N- ( tetrahydro--pyran-4-yl) aminomethyl] - 
20 aniline (97mg) at 0*C, and the mixture was stirred at room 
temperature for 3 hours. The reaction mixture was added to 
vigorously stirred water to stop the reaction. The mixture 
was extracted with ethyl acetate. The organic layer was 
washed with saturated sodium chloride solution, dried with 
25 magnesium sulfate and concentrated. The residue was 
P^^^ified with column chromatograpfhy (ethahol /ethyl 
a;cetate=l:4) and recrystallized from ethyl acetate- 
diethylether to give N- [4- [N-methyl-N- ( tetrahydropyran- 
4 - yl ) aminome thy 1 ] - phenyl ] - 7 - ( 4 - chlor ©phenyl ) - 2 , 3 - 

30 dihydro- 1-benzoxepine- 4 -carboxamide (Compound 181) (67mg) 
as colorless crystals, 
m.p. 191-192t: 

'H-NMR (200MHz, CDCl,) 6 1.61-1.83 (4H, m) , 2.21 {3H. s) , 
2.54-2.74 (IH, m) , 3.09 {2H. t. J=4.7 Hz). 3.31-3.44 (2H. 
35 m). 3.58 (2H, s), 3.97-4.09 (2H. m). 4.37 (2H. t. J=4.7Hz). 
7.08 (IH. d, J=8.2 Hz). 7.23-7.58 (12H. m) . 
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IR (KBr) 3309, 1643. 1520, 1485, 1319, 1246,. 816 cm* . 
Elemental Analysis for CjoHjtNzOaCl : 
Calcd. C, 71.63 ; H. 6.21 ; N. .5.57 .; CI, 7.05 : . 
Found. C, 71.32 ;H, 6.21 ; N, 5.60 ; CI, 6.81. 
5 Working Example 182 (Production of Compound 182) 

Under nitrogen atmosphere , oxalyl chloride (0.06inl) 
was added to a solution of 7 - { 4 chlorophenyl ) - 2 , 3 - 
dil^y^o-i-benzpxepine-4--carbpxYlic acid (120mg) in 
tetrahydrpfuran (lOml) at room temperature. To the mixture 

10 was added a dr of DMF, and the .mixture was ,s^ f or 

1 hour. Unde^r reduced pressure, the ^solvent was (evaporated. 
The residue was dissolved in dlchlorome thane ( 10ml ) . To the 
solution were added triethylamine (0.12ml) and l-(4- 
aminobenzyl)phosphorinane-l -oxide (98mg) at OX^ , and the 

15 mixture was stirred at room temperature . for 3 hours. The 
reaction mixture was added to vigorously stirred water to 
stop the reaction, and the mixture was extracted with 
dichloro- me thane. The organic layer was washed with, 
saturated sodium chloiride solution, dried with magnesium 

20 sulfate and concentrated. The residue was purified with 
column chromatography (ethanol/ethyl acetate=l:4) and 
recrystallized from ethanol to give N-(4-pentamethylene- 
phosphprYlmet hylphenyl ) - 7 - ( 4 - chlor opheny 1 ) - 2 , 3 - dihy dro - 
l-benzoxepine-4-carboxamide (Compound 182) (69mg) as 

25 colorless crystals . 
m.p.. 270-272'C 

'h-NMR (200MHz, CDClj) 6 1 . 31-2 . 10 ( lOH, m) , 3 . 04-3 . 18 (4H, 
m), 4.37 (2H,,t,.J=4.6 Hz) , 7.07 (IH, d, J=8.4 Hz), 7.19-7.29 
(3H,m), 7.38-7.52 (6H, m) , 7,58 (2H, d, J=8.4 Hz), 8.07 
30 (IH, br s) . 

IR (KBr) 3230,. 2935, 1655, 1599, 1516, 1483, 1317, 1254, 
1230/ 1157, 824 cm' 

Elemental Analysis for C29H2»N03C1P • O.5H2O 

Calcd. C, 67.64 ; H, 5.87 ; N, 2.72 ; Cl, 6.88 ; P, 6.01 : 
35 Found- C, 67.55 ; H, 5.81 ; N, 2.79 ; Cl, 6.67 ; P, 6.11. 
Working Example 183 (Production of Compound 183) 



wo 99/32100 PCT/JP98/05708 

■ . ■ 223 . 

Under nitrogen atmosphere, oxalyl chloride (0.0 Sml) 

was added to a solution of 7- ( 4- trlf luorpmethylphenyl) - 

■ ' . ■ ' . • .* 

2,3-dlhydro-l^benzoxeplne-4^carboxyllc acid (130mg) In 
tetrahydrofuran (lOml) at room temperature . To «the mixture 
5 was. added a drop of DMF, and the mixture was stirred for 
1 hour . Under reduced pressure, the solvent was evaporated/ 
and the residue was dissolved in tetrahydrofuran ( lOml) . 
To the solution were added triethylamlne (O.lml) and 4- 
[ N-methyl-N- ( tetrahydropyran- 4 -yl ) amino -methyl] aniline 

10 ( 95mg) at o'C , and the mixture was stirred at room temperature 
for 3 hours. The reaction mixture was added to vigorously 
stirred water to stop the reaction. The mixture was 
extracted with ethyl acetate. The organic layer was washed 
with saturated sodium chloride solution, dried with 

15 magnesium sulfate and concentrated. The residue .was . 
purified with column chromatography ( ethanol/ethyl 
acetate=l:4) and recrystallized from ethyl acetate- 
hexane to give [4- [N-methyl-N- ( tetrahydropyran-4- 
yl ) aminomethyl ] phenyl ] - 7 - ( 4 - trif luoromethylphenyl ) - 2 , 3 - 

20 dihydro-l-benzoxepine-4-carboxamide (Compound 183) (Slmg) 
as colorless crystals, 
m.p. 205-209*C 

'H-NMR UPOMHz, CDCI3) (5 1.69-1.82 (4H, m) , 2.21 (3H, s), 
2.55-2.74 (IH, m) , 3.10 {2H, t, J=4.7 Hz), 3.31-3.44 (2H, 
25 m), 3.58 (2H, s), 3.99-4.11 (2H, m) , 4*39 (2H, t, J«4.7Hz)i 
7,11 (IH, d, J=8.4 Hz), 7.25-7.34 (3H, m) , 7 . 46-7 . 58 .( 5H, 
m) , 7.62-7.71 (4H,. m) . . 

IR (KBr) 3315. 2958, 2846, 1643. 1522, 1327, 1165, 1115, 
1072, 835, 822 on' 

30 Elemental Analysis for CsiHaiNzOjF, 

"* ' . " * ■ ' • . ' ■ ' • 

Calcd. C, 69.39 ; H, 5.82 ; N, 5.22 ;F, 10.62 : 
Found. C, 69.21 ; H, 5.79 ; N, 5.24 ; F, 10.60. 
Working Example 184 (Production of Compound 184) 

Under nitrogen atmosphere, oxalyl chloride (p.OSmi) 
35 was added to a solution of 7t ( 4-trif luoromethylphenyi) - 
2,3-dihydro-l-benzoxepine-4-carboxylic acid (130mg) in 
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tetraliydirof uran ( 10ml ) at room temperature . To the mixture 
was added a drop of DMF^ and the mixture was stirred for 
I hour. Unde;: reduped pressure , .t 

and the residue, was dissolved in tetrahydrof uran ( 10ml) . 
5 To the solution were added triethylamine (0.1ml) and 1- 

(4 - aminobenzyl ) phosphorinane - 1 -oxide (94. 5mg ) at 0*C , and 

... . ■ ^ 

the mixture was stirred at room temperature for 3 hours. 
The reaction mixture was added to vigorously stirred water 
to Stop ^ the reactipn. . The mixture was extracted with ethyl 

10 acetate . The organic layer was washed with saturated sodium 
chloride solution, dried with magnesiiim sulfate and 
concentrated. The residue was purified with column 
chromatography ( ethanol/ ethyl acetate«l:4) and 
recryst alii zed from ethyl acetate -hexane to give N-(4- 

15 (pentamethylene)phosphorylmethyl-phenyl) -7-(4- 
trif luoromethylphenyl ) - 2 , 3 -dihydro- 1 -benzbxepine- 4 - 
carboxamide (Compound 184) (lllmg) as colorless crystals, 
m.p. 269t: (dec. ) 

'H-NMR ( 200MHz, CDCl,) <5 1 . 19-2 . 08 ( 10H , m) , 3 . 03-3 . 16 ( 4H, 
20 m), 4.38 (2H, t, J=4.6 Hz), 7.10 (IH, d, J=8.4 Hz), 7.15-7.30 
(3H, m), 7.48 (IH, dd, J=8.4, 2.2 Hz), 7.52-7.73 (7H, m) , 
8.39-8.46 (IH, m) . 

IR (KBr) 3221, 2937, 1657, 1533, 1516, 1327, 1257, 1167, 
1128, 1072, 849, 825 cm' 
25 Elemental Analysis for CoHajNCFaP • 0 . 2H2O 
Calcd. C, 66.34 ; H. 5.46 ; N, 2.58 : 
Found. C, 66.21 ; H, 5.62 ; N, 2.61. 
Working Example 185 (Production of Compound 185) 

Under nitrogen atmosphere , oxalyl chloride (0.08ml) 
was added to a solution of 7-(4-ethoxyphenyl)-2,3- 
dihydro-l-benzoxepine-4-carboxylic acid (154.8mg) in 
tetrahydro-furan (10ml) at room temperature. To the 
mixture was added a drop of DMF, and the mixture was stirred 
for 1 hour. Under reduce^ pressure, the solvent was 
35 evaporated. The residue was dissolvefd in tetrahydrof uran 
( 20ml ) , and to the solution were added triethylamine ( 0 . 2ml ) 
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and 4-[N-methyi-N-(tetrahydropyran-4-yl>aminomethyll- 
aniline (121mg) at 0*C, and the mixture was stirred at room 
temRerature for 3 hours * The reaction mixture was added to 
vigorously stirred water to stop the reaction. The mlxtiare 
5 was extracted with ethyl acetate. The organic layer was 
wasfhed with saturated sodium chloride solution, dried with 
magnesium sulfate and concentrated. The residue was 
purified with column chromatography (ethanol/ethyl 
acetate=l:4) and recrystalllzed from ethanol to give 7- 
10 ( 4T-ethoxyphenyl) -N- ( 4-r [N-methyl-N- ( tetrahydrppyran-4- 
yl ) amlnomethyl 1 phenyl 1 - 2 , 3 -dlhydro - 1 -benzoxeplne - 4 - 
carboxamlde (Compound 185) (202mg) as colorless crystals, 
m.p. 174-176*C 

'H-NMR {200MHz, CDCI3) 6 1.44 (3H, t, J=7.0 Hz), 1.62-1.82 

15 (4If, m), 2.21 (3H, s), 2.55-2.72 (lH,m), 3.08 (2H, t, J=4.8 
Hz) , 3.31-3-44 (2H, m), 3.57 (2H, s), 3.97,-4.10 (2H, m) , 
4.08 (2H, q, J-7.0 Hz), 4.36 {2H, t, J = 4.8 Hz), 6.96 (2H, 
d, J=8.8 Hz), 7.05 (IH, d, J=8.4 Hz), 7.24-7.58 (lOH, m) . 
IR (KBr) 3327, 2947, 1645, 1608, 1514, 1495, 1240, 1180, 

20 1051, 822 cm*^ 

Elemental Analysis for CaaHasNjO^ 

CalCd. 74.97 ; H, 7.08 ; N, 5.46 : 

Found. 74.88 ; H, 7.27 ; N, 5.50. 

Working Example 186 (Production of Compound 186) 

25 Under nitrogen atmosphere, oxalyl chloride (0.06ml) 

was. added to a solution of 7- (4-trif luoromethoxyphenyl) - 
2, 3-dlhydro-l-benzoxeplne-4-carboxyllc acid (150mg) in 
tetrahydrofuran (10ml) at room temperature. To the mixture 
was added a drop of DMF, and the mixtvire was stirred for 

30 1 hour. Under reduced pressure, the solvent was evaporated, 
and the residue was dissolved in tetrahydrofuran (10ml). 
To the solution were added trlethylamlne (0;12ml) and 
4 - [ N-methyl-N- ( tetrahydropyran- 4,-yl ) amlnomethyl ] aniline 
(104mg) at 0*C, and the mixture was stirred at room 

35 temperature for 3 hours. The reaction mixture was added to 
vigorously stirred water to stop the reaction. The mixture 
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tea with ethyl acetate. The organic layer was 
washed with saturated sodluni chloride solution, dried with 
mdgriesiiim sulfate . and concentrated, . , The residue , was 
separated and purified with coiumn chroinat ography 
5 ( ethanol/ethyl acetate=l : 4 ) , and recrystallized from ethyl 
acetate -hexane to give N-[4-[N-methyl-r.N-(tetrahydro- 

pyran-4-yl)amlnomethyl]phenyl] -7- (4-trlf luoromethoxy^ 
phenyl ) - 2 ^ 3 -dihydro - 1 r benzoxeplne -4 -carl^oxainide 
(Compound 186) (143mg) as colprless crystals . 

10 m.p. 187-188t;^ 

, /H-NMR (200MHz, CPCl.) l5 1 . 62-i . 82 ( 4H , m) . 2.21 (3H s) 
2,55-2.74 (lH,m), 3.10 (2H, t, J=4.7 Hz), 3.29-3.45 (2H, 
m), 3.57 {2H, s), 3.99-4.10 (2H, m);4.38 (2H, t, J=4.7 Hz), 
7-09 (IH, d, J=8.4 Hz), 7.22-7.35 (3H, m) , 7.40-7.60 (9H, 

15 m). 

IR (KBr) 3319, 2960, 2845, 1643, 1520, 1493, 1319, 1261, 
1205, 1163, 835, 810 cm*' 
Elemental Analysis for C3iH3xN204F3 

Calcd. C, 67.38 ; H, 5.65 ; N, 5.07 ; F, 10.31 : 

20 Found. C, 67.39 ; : H, 5.38 ; N, 5.07 ; F, 10.18. 
Working Example 187 {Production of Compound 187) 

Under nitrogen atmosphere, oxalyl chloride (0.07ml) 
w^s added to a solution of (E) -3- ( 4-methylphenyl)cinnamic 
acid (125mg) in tetrahydrof urah (10ml) at room temperature. 

25 To the mixture was added a drop of DMF, and the mixture was 
stirred for 1 hour. Under reduced pressure, the solvent was 
evaporated, and the residue was dissolved in tetra- 
hydrof uran (10ml). To the solution were added triethyl- 
amlne (0.14ml) and (4-aminobenzyl)dlethylphosphine oxide 

30 ( 12()mg ) in tetrahydrof uran (5ml ) at oX: , and the mixture was 
stirred at room temperature for 1.5 hours. The reaction 
mixture was added to vigorous ly stirred water tq, stop the 
reaction. The mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated sodium chloride 

35 solution, dried with magnesium sulfate, concentrated and 
recrystallized from ethanol-ethyl acetate to give (E)- 
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N- ( 4 -dlethylphosphorylmethylphenyl ) - 3- ( 4 -methylphenyl ) - 
clnnamamlde (Compound 187) (125nig) as pale yellow crystals; 
m*p* 197-198*C . 

'H-NMR (200MHz, CDCl,) 6 1.13 (6H, dt, J=16.6, 8.0 Hz), 
5 1.55-1.71 (4H, m) , 2.41 (3H. m), 3.08 (2H,d, J-13.2 Hz), 
6.81 (IH, d, J=15. 4 Hz), 7.15-7.30 (4H, m) , 7.41-7.62 (7H, 
m) , 7.74-7.84 (2H, m) , 8.93-9.02 (IH, m) . 

IR (KBr) 3242, 1678, 1630, 1603, 1541, 1514, 1409, 1344, 
1250, 1165, 1130, 985, 847, 791 cm"' 

10 Elemental Analysis f or CvHaoNOiP • 0 . 3H2O 

Calcd. C, 74,22 ; H, 7.06 ;N, 3.21 ; P, 7.09 : 
Found. C, 73.96 ; H, 6.77 ; N, 3.34 ; P, 7.01. 
Working Example 188 (Production of Compound 188) 

Under nitrogen atmosphere, oxalyl chloride (0.27ml) 

15 was added to a solution of ( E )- 3 -( 4 -methylphenyl ) cinnamic 
acid (0.50g) in tetrahydrof uran (10ml) at room temperature. 
To the mixture was added a drop of DMF, and the mixture was 
stirred for 1 hour. Under reduced pressure, the solvent was 
evaporated, and the residue was dissolved in tetra- 

20 hydrofuran (10ml). To the solution were added triethyl- 
amine (0.60ml) and 2- ( 4-aminophenyl)pyridine (0.39g), and 
the mixture was stirred at room temperature for 2 hours. 

The reaction mixture was added to vigorously stirred water 
to stop the reaction. The mixture was extracted with ethyl 

25 acetate . The organic layer was washed with saturated sodium 
qhloride solution, dried with magnesium sulfate, 
concentrated under reduced pressure and recrystallized from 
tetrahydrofuran-hexane ;(1:1) to give (E)-N-[4-(2- 
pyridyl ) phenyl 1 - 3 - (4 -methylphenyl ) cinnamamide ( Compound 

30 188) (561mg) as pale yellow crystals, 
m.p. 220-222X!^ 

'H-NMR (200MHz, CDCI3) 6 2.42 (3H, s), 6.63 (IH, d, J=15.4 
Hz), 7.18-7.31 (3H, m), 7.44-7.63 (6H, m) , 7.70-7.83 (5H, 
m), 7.85 (IH, d, J=15.4Hz). 8.02 (2H, d, J=8.8Hz), 8.66-8.72 
35 (IH, m). 

IR (KBr) 3286, 1657, 1622, 1597, 1524, 1462, 1333, 1180, 
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970, 787 cm* 

Elemental Analysis for CztHzzNiO • 0 . IHaO 
Calcd., C, 82.67 ; H, 5.70 ; N, 7.14 : 
Found. C. 82.45 ;H, 5.70 ; N, 7.13. 
5 Working Example 189 (Production of Compound 189) 

To a solution of (E)-N- [4- ( 2-pyrldyl)phenyll -3- (4- 
' methylphenyl}clnnam€unlde ( 350mg) In tetrahydrof uran (10ml.) 
and dlchlorome theme (30ml was added 3-chloro^perbenzoic 
acld;(7P%^ 0. 27g) at O^C , and the mixture was stirred at room 

10 temperature for 2 days. To the reaction mixture ^was added 
sodium thlpsulfate solution, and the inlxture was stirred 
for a few minutes and extracted with dlchlorome thane. The 
organic layer was washed with saturated sodium bicarbonate 
solution and saturated sodium chloride solution, dried with 

15 magnesium sulfate and concentrated. The residue was purified 
with column chromatography (ethanol/ ethyl acetate=l:l) 
concentrated to give crystals, which were recrystallized 
from ethanol -chloroform to give (E)-N-[4-(l- 
oxldopyridin- 2 -yl ) phenyl ] - 3 - ( 4 -methylphenyl ) cinnamamide 

20 (Compound 199} (188mg) as pale yellow crystals, 
m.p. 240-241^: 

'H-NMR (200MHz, CDCI3) 6 2.43 (3H, s), 6.63 (IH, d, J=15.4 
Hz), 6.98-7.07 (IH, m) , 7.24-7.35 (4H, m) , 7.37-7.68 (lOH, 
m) , 7.78 (IH, d, J-15.4Hz), 8.33-8.36 (IH, m) , 8.58-8.66 
25 (IH, m). 

IR (KBr) 3300, 1680, 1630, 1595, 1529, 1475, 1342, 1225, 

970, 837, 766 cm' 

Elemental Analysis for CZ7H32N2O2 

Calcd. C, 79.78 ; H, 5.46 ; N, 6.89 : 
30 Found. C, 79.71 ; H^ 5.39 ; N, 6.93. 

Working Example 190 (Production of Compound 190) 

Under nitrogen atmosphere, oxalyl chloride (0.22ml) 

was added to a solution of (E) -3- (4 -methylphenyl) clnnamlc 

acid (0.40g) in tetreihydrofxiraui (10ml) at room temperature. 
35 To the mixture was added a drop of DMF, and the mixture was 

stirred for 1 hour. Under reduced pressure, the solvent was 
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evaporated, and the residue was dissolved in tetrahydrof urein 
( lOml) . To the solution were added triethylainlne ( 0 . SOml ) 
and 2-(4-€unino-ben2yl)pyridine (0.34g) in tetrahydrof uran 
( Sml) at 0*C , and the mixture was stirred at room temperature 
5 for 2 hours* The reaction mixture was added to vigorously 
stirred water to, stop the reaction. The mixture was 
extracted with ethyl acetate. The organic layer was washed 
with saturated sodium chloride solution, dried with 
magnesium sulfate/ concentrated and reci^staliized from 
10 ethyl acetate-hexane to give (E) -N- [ 4 - ( 2-pyridylmethyl) - 
phenyl ] - 3 - ( 4 -me thylphenyl ) - cinncunamide ( Compound 190 ) 
(490mg) as yellow crystals, 
m.p, 169-17lt: 

'H-NMR (200MHz, CDCI3) (5 2.41 (3H, s), 4.14 (2H, s), 6.60 
15 (IH, d, J-15.4 Hz), 7.10-7.15 (2H, m), 7 . 22- 7 . 28 ( 4H , m) , 
7.42-7.63 (9H, m), 7.71 (IH, brs), 7.80 (IH, d, J=15.4Hz), 
8.53-8.58 (IH, m) . 

IR (KBr) 3238, 1673, 1630, 1601, 1539, 1512, 1348, 1248, 
1174, 976, 791, 760 cm' 

20 Elemental Analysis for C28H24N2O • 0 . IH^O 
Calcd. C, 82.77 ; H, 6.00 ; N, 6.89 : 
Found. C, 82.73 ; H, 5.89 ; N, 6.97. 
Working Example 191 (Broduction of Compound 191) 

To a solution of (E) -N- [ 4- ( 2-pyridylmethyl) phenyl] - 

25 3- ( 4-methylphenyl)cinnamamide (302mg} in tetrahydrof uran 
ClOml) was added 3rG^loroperbenzoic acid (70%, 0.27g) at 
O'C , and the mixture was stirred at room temperature for 18 
hours . . To the reaction mixture was added sodium thiosulf ate 
solution, and the mixture was stirred for a few minutes. 

30 The mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated sodium bicarbonate solution 
and saturated sodium chloride solution , dried with magnesium 
sulfate and concentrated. The residue was recrystallized 
from ethahpl to give ( E ) -N- [ 4 - ( 1 -oxidopyridin- 2 -ylmethyl ) - 

35 phehyll-3-(4-methylphenyl)cinnameunide (Compound 191) 
(180mg) as pale yellow crystals. 
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m.p. 183-185/C ' 

*H-NMR (200MHz., CDCl,) 2.41 ( 3H, , s ) , 4 . 24 ( 2H. s). 6.64 
(IH, d, J-15.4 Hz). 6.96-7.01 (IH, ni)^ 1,12-1.11 (2H, m). 
7.,22-7,30=.(4H,m), 7.40-7.51 (4H,in), 7.54-7.6.3 (3H, m) . 
5 7.66-7.74 (2H, m) . 7.82 (IH, d, J=15.4 Hz), 8.29-8.31 (IH, 

in ) 

' . ■ • . ... • ' ■ .... 

IR (KBr). 3255, 1684, 1605, 1541, 1514, 1412, 1346, 1244, 
83|9,. 785 cnfV 

Elemental Analysis for C2«H24N202^ . 

Calcd. C, ;79.98 ; H, 5,75 ; N, 6. 66 : 

Founji. C, 80.18 ; H, 5.63 ; N, 6.69. 

Working Example 192 (Production of Compound 192) 

Under nitrogen atmosphere, oxalyl chloride (0.27ml) 

was added to a solution of (E) -3-(4-methylphenyl)cinnamic 

acid (0.50g) in tetrahydrof uran (10ml) at room temperature. 

To ttxe mixture was added a drop of DMF , and the mixture was 

stirred for 1 hour. Under reduced pressure, the solvent was 

evaporated, and the residue was dissolved in tetrahydrof uran 

(10ml) . To the solution were added triethylamine (0.60ml) 

and 3- (4 -aminophenyl) pyridine (0.39g) at 0*C , and the 

mixture was stirred at room temperature for 18 hours. The 

reaction mixture was added to vigorously stirred water to 

stop the reaction. The mixture was extracted with ethyl 

acetate . The organic layer was washed with saturated sodium 

chloride solution, dried with magnesium sulfate euid 

concentrated. The residue was purified with column 

chromatography (ethyl acetate) to give yellow crystals, 

which were recrystallized from tetra-hydrof uran-ethanol to 

give ( E ) -N- [ 4- ( 3 -pyridyl ) phenyl ] - 3 - ( 4 -methylphenyl ) - 

cinnamamide (Compound 192) (447mg) as pale yellow crystals . 
m.p. 213-214*0 i 

'H-NMR (20pMHz, CDCI3) 6 2.15 (3H, s), 6.65 (IH, d, J=15.4 
Hz), 7.26-7.64 ( IIH, m) , 7 . 75-7 . 90 ( 5H, m) , 8.59 (IH, dd, 
J=4.8, 1.8 Hz), 8.85 (IH, d, J=1.8 Hz). 

IR (KBr) 3344, 1660, 1626, 1525, 1481, 1335, 1171, 978, 795 
cm 
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Elemental Analysis for CHaaNjO 

Calcd. C, 83.05 ; 5.68 ; N, 7.17 : 

Found. 83.01 ; H, 5.82 ; N, 7.23. 
Working Example 193 (Production of Compound 193) 
5 Tp a solution of (E) -N- [ 4- ( 3 -pyridyl)phenyl] -3- ( 4- 

methylphenyl)cinnamamide (25Qmg) in tetrahydrof uran (20ml) 
was added 3-phloroperbenzoic acid (70%, 0.24g) at O^C, and 
the mixture was stirred at room temperature for 18 hours - 
To the reaction mixture was added sodium thiosulf ate 

10 solution, and the mixture was stirred for a few minutes and 
e;}Ctracted with dichlorome thane . The organic layer was 
washed with saturated sodium bicarbonate solution and 
saturated sodium chloride solution, dried with magnesium 
sulfate and concentrated. The residue was recrystallized 

15 from ethanol-tetrahydrof uran-acetone to give (E)-N-[4- 
( 1-oxidopyridin- 3 -yl) phenyl] -3- ( 4-methylphenyl) - 
cinnamamide (Compound 193} (208mg) as pale yellow crystals . 
'H-NMR (200MH2, DMSO-d.) 6 2.38 (3H, s), 6.95 (IH, d, J=15.7 
Hz), 7.31 (2H, d, J=8.1 Hz), 7.45-7.57 (2H, m) , 7.59-7.94 

20 (12H, m), 8.19 (IH, d, J=6,5 Hz), 8.58 (IH, s). 

IR (KBr) 3423, 1672, 1597, 1531, 1477, 1340, 1201, 901, 835, 
793 cm* 

Working Example 194 (Production of Compound 194) 

Under nitrogen . atmosphere , oxaly 1 chloride (0.1 9ml ) 
25 was add^d to. a sjplution of ( E ) - 3 - ( 4 -methylphenyl ) cinnamic 
acid[ ( 340mg) in l^etrahydrof uran ( 10ml ) at room temperature . 
To the mixture was added a drop of DMF, and the mixture was 
stirred for 1 hour. Under reduced £»ressure , the solvent was 
evaporated, sind the residue was dissolved in tetrcdiydrof uran 
(10ml). To the solution were added triethylamine (0.4ml) 
and 4-ajninoben2yl-dipropylphosphine oxide (0i38g) at 0*C 
and the mixture was stirred at room temperature for 18 hours . 
The reaction mixture was added to vigorously stirred water 
to stop the reaction. The mixture was extracted with ethyl 
35 acetate. The organic layer was concentrated. The residue 
was recrystallized from ethanol to give (E) -N- (4-dipropyl- 



30 
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phosRliorYlmethyl-phenyl) -3- ( 4-raethylp 

(Compound 194:) .(489mg), as colorless crys.tals . . . 

m.p- ,.225-227*C 

iH-Nipi (200M^ 5 0.87-1.00 {.6H,. m) , 1.37-1.63 (8H, 

5 m) . 2.37 (3IJ, s) . 3.07.(2H, d. J-15.0 Hz). 6.93 (IH:, d, J=16.0 
Hz), 7.16-7.25 (2H, m). 7,30 (2H,= d, J=8.0 Hz), 7.50-7.71 
\(;9H, m) , 7.89 (IH, br s) . ... 
IR (KBr) 3232. 1676, 1624, 1605, 1545. 1512. 1338, 1151cm" 
Elemental Analysis for G2»Hj4N0,P 

10 Calcd. C, 75.79 ;; H, 7,46 ;^N, 3,05 ; 6w74. : 

Fovind, C, 75.60 ; H, 7.68 ; N, 2.99 ; 6,83. 
Working Example 195 (Production of Compound 195) 

Und.er nitrogen atmosphere, oxalyl chloride (0.11ml) 
was added to a solution of (E)-3- (4-methylphenyl)cinncLmic 

15 acid (200mg) in tetrahydrof uran (10ml) at room temperature. 
To the mixture was added a drop of DMF, and the mixture was 
stirred for 1 hour. Under reduced pressure, the solvent was 
evaporated, and the residue was dissolved in tetrahydrof uran 
(10ml). To the solution were added triethylamine (0.25ml) 

20 and 1- (4-aminobenzyl)phosphorane-l-oxide (193mg) at 0*C , 
arid the mixture was stirred at room temperature for 18 hours. 
The reaction mixture was added to vigorously stirred water 
to stop the reaction. The mixture was. extracted with ethyl 
a^cetate . The organic layer was wasihed with saturated sodium 

25 chloride solution and concentrated. The residue was 
recrystallized from ethanol to give (E) -N- ( 4- ( tetra- 
methylene ) phosphoryl-methylphenyl ) - 3 - (4 -methylphenyl ) - 
cinnamamide (Compound 195) (221mg) as colorless crystals, 
m.p. , 273--275*C 

30 'H-NMR { 200MHz, CDCI3) 5 1.48-2.04 (8H, m), 2.41 (3H, s), 
3.19 (2H, d, J=13.6 Hz), 6.78 (lH,d, J=15.8 Hz), 7.14- 
7.31 (4H,m), 7.43-7.59 (7H/m), 7.73-7.76 (lH,m), 7,79 
(IH, d, J=15.8 Hz), 8.75-8.84 (IH, m) . 

IR (KBr) 3232, 1676, 1628, 1603, 1543, 1512, 1410, 1341, 
35 1171, 985, 868, 793 cm*' 

Elemental Analysis for CxtHzoNOzP • O.3H2O 
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Calcd. C, 74.56 ; H, 6.62 ; N/ 3.22 ; P/ 7.12: : 
Found. C,, 74.36 ; H, 6.64 ; N, 3 . 20 ; P , 7 . 06 . 
Working Example 196 (Production of Compound 196) 

. Under nitrogen atmosphere, oxalyl chloride (0.12inl) 
5 was added to a solution of (E) -3-(4-methylphenyl)clnnamlc 
acid (22Qmg) in tetra^ydr of uran (lOml) at room temperature. 
To the mixture was added a drop of DMF, and the mixture was 
stirred for 1 hour . Under reduced pressure^ the solvent was 
evaporated. The residue was dissolved in tetrahydrbfureui 
10 (20101), and to the solution were added triethylamine 
(0.26ml) and 1- ( 4-amlno-benzyl)phosphorinane-l^oxide 
(226mg) at 0*C . The mixture was stirred at room temperature 
for 20 hours.. The reaction mixture was added to vigorously 
stirred water to stop the reaction, and the mixture was 
15 extracted with chloroform. The organic layer was washed 
with saturated sodium chloride solution, dried with 
magnesium sulfate and concentrated. The residue was 
recrystallized from ethanol to give (E) -N- (4- (penta- 
methylene ) phosphorylmethylphenyl ) - 3 - ( 4 -methylphenyl ) - 
20 cinnamamide (Compound 196) (271mg) as colorless crystals, 
m.p. 273-276*C 

/H-NMR {20PMHZ, CDCla) 6 1.43-2.08 (lOH, m), 2.41 (3H, s), 
3.13 (2H, d, J=12.8 Hz), 6.81 (IH, d, J-15.8 Hz), 7.14- 
7.30 (4H,m), 7.41-7.61 (7H, m), 7.76 (IH, s), 7.80 (IH, 
25 d, J«15.a Hz) , 8.72-8,87 (IH, m) . 

IR (KBr) ,?242, 1676. 1628. 1603, ,1539, 1514, 1344, 1174, 
1155, 1126, 991, 789 cm" 
Elemental Analysis f or CjsHjoNOaP • l .SHjQ 
Calcd. C, 71.47 ; H, 7.06 ; N, 2.98 ;P, 6.58 : 
30 Found. C, 71.53 ; H, 6.99 ;.N, 2.87 ; P, 6.76. 

Working. Example 197 (Production of Compound 197) 

Under nitrogen atmosphere , oxalyl chloride ( 0 . 20ml ) 
was; added to a solution of 6-(4-methylphenyl) -2H-l-benzo- 
pyrfiUl-3-carboxylic acid (300mg) in tetrahydrof uran (lOinl) 
35 at room temperature . To the mixture was added a drop of DMF , 
and the mixture was stirred for 1 hour. Under reduced 
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pressure, th^^ solvent was .evaporated, and the residue 
rddlssolved in tetrahytoofuran (10ml) . To the solution were 
.added. ,t;riethylainine (0 . 3 1ml ) and 1 - C4 -aminobenzyl ) t 
piperidine (.0. 24g)^ ^t p*C, and the mixture was stirred: at 
5 fopm .temperature .for 3 hours . The reaction miixture was 
a^ded to vigorously stirred water to stop the reaction. The 
mixture was extracted with ethyl acetate - The organic layer 
..W^s qpncentrated. The residue was separated and purified 
with column chromatography (ethanol/ethyl acetate==l : 5) to 
10 giye. N- [ 4 - ( 1 -piperidinylme thyl ) phenyl ] -6 - { 4 -methyls 
phenyl).- 2H-l-benzopyran-3-carl?0xa^ (Compound 197) 
(.324mg) as yellow crystals, 
m.p. 196-197*C 

'H-NMR (200MHz, CDCla) S 1.41-1.71 (6H, m) , 2.34-2.43 (7H, 
15 m), 3.46 (2H, s), 5.12 (2H, d, J=1.4Hz), 6.95 (IH, d, J=8.0 
Hz), 7.14 (IH, br s) , 7 • 23-7 . 29 ( 3H, m) , 7.31-7.38 (2H,m), 
7.40-7.46 (6H, m) . 

IR (KBr) 3361, 1643, 1601, 1529, 1485, 1317, 1254, 810 cm"' 

Elemental Analysis f or Cj^HaoNjOi • 0 . IHaO 
20 Calcd. C, 79.10 ;H, 6.91 ; N, 6.36 : 

Found. C, 78.85 ; H, 6.90 ; N, 6.26. 

Vforking Example 198 (Production of Compound 198) 

To a solution of N- [ 4 - ( 1 - piper idinylme thy 1 ) phenyl J - 

6 - ( 4 -methylphenyl ) - 2H- 1 -benzopyran- 3 -carboxamide ( 200mg ) 
25 in DMF (3ml) was added methyl iodide (0.1ml) at room 

temperature, and the mixture was stirred for 20 hours. To 

the mixture was added ethyl acetate. Precipitated crystal 

was collected by filtration and recrystallized from 

chloroform- ethanol to give lr.[4-[N-t6 - (4 -methylphenyl ) - 
30 2H- 1 -bei^zppyran- 3 -carbonyl J -amino ] benzyl ] - 1 -methyl- 

piperidinium iodide (Compound 198) (188mg) as yellow; 

crystals. 

m.p. 210*0 (dec.) 

'H-NMR (200MHz, CDCl,) 6.1.62-2.01 (6H, m) , 2.36 (3H, s), 
35 3.06 (3H, brs), 3.34-3.49 (2H, m) , 3 . 60-3 . 76 ( 2H, m) , 4 . 97 
(2H, br s), 5.04 (2H, br s), 6.85 (IH, d, J=8.4 Hz), 7.17 
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(2H> d, J«8,2 Hz), 7.37-7.42 ( 3H, m) , 7 . 47-7 .52 (3H, m), 
7.83t7.91 (3H, m) , 9.0Q. (1H, br s)^ 

IR (KBr) 3246, 1668, 1527, 1483, 1319, 1248,: 808 cm' 
Elemental Analysis for CioHaaNzQsI • P.2H2O; 
5 Calcd. C, 61.69 ;H, 5.76 ;N, 4.80 : 
Found, C, 61.53 rH, 5.72 ; N, 4:85. 
Working Example : 199 (Production of Compound 199) 

Under nitrogen atmosphere, oxalyl chlpr ide ( 0 • 2 6ml ) 
was added to a solution of 6- ( 4-methylphenyl) -2H-l-benzo- 

10 pyran-3-carb03cylic acid (0 . 52g) in tetrahydrofuran (10ml) 
at room temperature . To the mixture was addeid a drop of DMF , 
and the mixture was stirred for 1 hour. Under reduced 
pressure, the solvent was evaporated. The residue was 
dissolved in tetrahydrof uran ( 6ml) , and to the solution were 

15 added triethylamine (0.6pml) and 2-(4-aminobenzyl) - 

pyridine (0.40g) in tetrahydrof uran (5ml), auid the mixture 
was stirred at room temperature for 3 hours. The reaction 
mixture was added to vigorously stirred water to stop the 
reaction. The mixture was extracted with ethyl acetate. 

20 The organic layer was washed with saturated sodium chloride 
solution, dried with magnesium sulfate and concentrated 
under reduced pressure. The residue was separated and 
purified with column chromatography (ethyl acetate /hexane.= 
2:1) and concentrated to give crystals, which were 

25 recrystallized from ethanol-ethyl acetate) to give 

[ 4 - ( 2 -pyridylmethyl ) phenyl ] - 6 - ( 4 -methyl -phenyl ) - 2Hr i - 

• . ' ".»•■-■■■■*•. 

benzopyran- 3 - carboxamide . ( Compound 199) ( 353 , 2mg ) as , 
yellow crystals , which were similarly, recrystallized to give 
the second crystals (208mg). 
30 m.p. 184-187'C 

^H-NMR (200MHz, CDCl,) 5 2,39 (3H, m) . 4 .14 s) . 5.10 

(2H, a, J=1.4 Hz), 6.93 (1H, d, J=8.4Hz). 7.09-7.15 (3H. 
m). 7.19-7.32 (5H, m) , 7.37-7.66 (7H, m) . 8.53-8.57 (IH. 

' - » ■ 

m) . 

35 IR (KBr) 3296. 1639. 1599,, 1531. 1514. 1473. 1325. 1259 cm*' 
Elemental Analysis for C29H24N202 
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Calcd. C, 80.53 ; H, 5.59 ; N, 6.48 : 
Found. C, 80.24 ; H, 5.75 ; N, 6.43. 

Working Example 200 (Production of Compound 200) 

. To a s olu t ion of N - [ 4 - ( 2 - pyr idy Ime thy 1 ) plieny 1 ] - 6 - 
5 (4-methy:|.plienyl).-2H-l-benzopyra^ in 
tetrahydrpfuran (10ml) was added 3-chloroperbenzoic acid 
(7?*/>0-2l9) at oX^, euid^t^ mixture was stirred at room 
texnperatuj^e. for 14 hours . To the reaction mixture was added 
sodixim, thiosulf ate. solution, and the mixture was stirred 

10 for a few, minutes. The, was. extracted- with ethyl 

acetate. .The organic, layer was washed with saturated sodium 
bicarbonate solution and saturated soditim chloride solution, 
dried wi.th magnesium sulfate and concentrated. The residue 
was separated and pi;rif led with column chromatography 

15 ( ethanol/ethyl acetate^l : 3 ) concentrated to give crystals , 
which were recrystallized from chlorof orm-ethanol to give 
N- [ 4 - ( 1 -oxidopyridin- 2 -ylmethyl ) phenyl ] - 6 - ( 4 -methyl - 
phenyl) -2H-l-benzopyran- 3 -parboxamide (Compound 200) 
( 191mg) as pale yellow crystals . 

20 m.p. 261r263lC 

^H-NMR (200MHz. CDC13) (5 2.40 (3H. s), 4.25 (2H, s), 5.11 
{2H, s). 6.92-7.01 (2H. m), 7.13-7.67 (14H, m)., 8.29 (IH. 
t , J=4.2 Hz) . 

IR (KBr) 3302, 1660, 1605, 1537, 1520, 1250 cm"' 

25 Elemental Analysis for C2»H24N203 

Calcd. C, 77.66 ; H, 5.39 ; N, 6.25 : 

Found, C, 77.90 ; H. 5.37 ; N, 6.21. 

Working Example 201 (Production of Compound 201) 

Under nitrogen atmosphere, oxalyl chloride (0.19ml) 

30 was added to a solution of 6- (4-methylphenyl) -2H-l-benz6- 
pya:an-3-carboxylic acid (38pmg) in tetraihydrofuran (10ml) 
at room temperature . To the mixture was added a drop of DMF, 
and the mixture wais? stirred for 1 hour. Under reduced 
pressure, the solvent was evaporated, and the residue was 

35 dissolved in tetrahydrof uran ( 10ml ) . To the solution were 
added trie thy iamine (0.4ml) and 4-aminobenzyldiprbpyl- 
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phosphlne oxide (0.38g): at oX^ , said .the mixture was stirred 
at room temperature for Sihours. The reaction mixture was 
added to vigorously stirred water to stop the reaction. The 
mixture was, extracted with ethyl acetate . The organic layer 
5 was concentrati&d, and the residue was recrystallized f rpm 
ethanol to give N- (4 -dipropylphosphoryl-methyl -phenyl ) - 
6t ( 4-methylphenyl) -2H-l-benzopyran"3-carboxamlde 
(Compound 201) (460mg) as pale yellow crysftals. 
m^p, 192-194*C 

10 'h-NMR (200MHz> CDCI3) 6 D.83-0.97 (6H, m) , 1.39-1.68 (8H, 
m). 2,39 (3H>s), 3; 05 {2H, d, J=13.2Hz), 5.12 (2H,d, J=0 . 8 
Hz), 6.94 (IH, d> J=8.4 Hz), 7.11-7.28 (4H, m) / 7.31-7.50 
(5H, m), 7.61 (2H,, d, J=8.4 Hz ) , 9 . 13- 9 . 24 ( IH , m) . 
IR (KBr) 3265, 1664, 1628. 1603, 1539/1514, 1487, 1325, 

15 1252, 1167i 851 cm' 

Elemental Analysis for C3oH34N03P 

Calcd. G, 73.90 ; H, 7.03 ; N, 2.87 ; P, 6.35 : 
Found. C, 73.95 ; H, 6.87 ; N, 2.84 ; P; 6.41. 
Working Example 202 (Production of Compound 202) 

20 Under nitrogen atmosphere, oxalyl chloride (0.19ml) 

was added to a solution of 6- ( 4-methylphenyl) -2-methyl- 
2H-l-benzopyran-3-carboxyiic acid (400mg) in tetrahydro- 
furan (10ml) at room temperature. To the mixture was added 
a drop of DMF, and the mixture was stirred for 1 hour. Under 

25 reduced pressure, the solvent was evaporated, and the 

residue was dissolved in tetrahydrof ur^ (lOml). To the 
solution were added tr ie thylamine ( 0 . 4ml ) and ( 4 - amino - 
phenyl) -(2-pyridyl)methanol (310mg) at O'C , and the mixture 
was stirred at room temperature for 20 hours . The reaction 

30 mixture was added to vigorously stirred water to stop the 
reaction, was extracted with ethyl acetate. The organic 
layer was washed with saturated sodiiim chloride solution,, 
dried with magnesium sulfate and concentrated;. Precipitated 
crystal was recrystallized from tetrahydrof uran-hexane to 

3 5 give N - [ 4 - [ hydroxy ( 2 r pyr idyl ) methyl ] - phenyl ] - 6 - ( 4 - 

methylphenyl ) - 2 -methyl - 2H- 1 -benzopyran- 3 - carboxamide 
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(Compouncl 202) (470nig) as yellow drystals . 

ini,p'>P.r2.02-205'G > . 

%-tmR ilOQMHz , CDCliY :6 1.47 (3H, d, J=6;.6 Hz), 2.39 (3H, 
s), 5.29-5.38 (IH.m), .5.48 (lH,q. J=6.6 Hz). 5.74 (IH, 
5 br s) . 6.94 (IH, d, J=8 . 0 Hz) , 7 . 08-7 . 26 { 5H, m) , 7.33- 
7*67 (lOH, m). 8.57 (IH. d. J=4.6 Hz); 

IR;(KBr) 3255. 1647. 1597; 1518. 1485. 1412. 13l7. 1255. 

8.12r. ; .756. ..can"V. ,.• 

Elemental Analysis for C,oH2«N20, • ,0> 2H,p 
10 Calcd. C,>.77.30v j H, 5,70 ;:.N, 6.^0^ 

F^und. C,- 77.31 ; H, 5 .SO : V, 6.21.^, 

Working Example 203 (Production of Compound 203) 

To a solution of N- [ 4- [hydroxy ( 2~pyridyl) methyl ] - 
phenyl] -6- ( 4-methylphenyl) -2-methyl-2H-l-benzopyran-3- 
15 carboxamide (300mg) in tetrahydrof iiran (lOml) was added 
3 -chloroper benzoic acid (70%, 0.24g) at 0*C , and the mixture 
was stirred at room temperature for 24 hours . To the mixture 
was added sodium thiosulfate, and the mixture was stirred 
for a. few minutes, was extracted with ethyl acetate. The 
20 organic layer was washed with saturated sodium bicarbonate 
solution and saturated sodiiim chloride solution, dried with 
magnf^sium sulfate €Uid concentrated. The residue was 
separated and purified with column chromatography 
(ethanol/ ethyl acetate=l:2) to give crystals, which were 
25 recrystallized from ethanol-ethyl acetate to give N-[4- 
[ hydroxy ( 1 -oxido^pyridin- 2 - yl ) -methyl J phenyl ] - 6 - ( 4 - 
methylphenyl ) -2-methyl-2H-l-ben2opyran-3-C€u:boxamide 
(Cpmpound 2Q3) (129mg) as pale yellow crystals, 
m^p. 23Pt232*C 

30 'H-NMR (200MHz, CDCl,) (5 1. 49 ( 3H, d, J=6 . 6 Hz ) , 2.40 (3H, 
s), 5.50 (IH, q, J=6.6 Hz), 6.07 (IH, d, J=4-5 Hz), 6.40 
(IH, d, J»4.5-Hz) , 6.93-6.97 (2H, m) , 7.12 (IH, s) , 7.22-7.29 
(4H, m)., 7.35 (IHVd, J=2.2 Hz), 7.42-7.50 (5H, m), 7.64 
(2H, d, J=8.4 Hz). 7.73 (IH; br s), 8.24-8.28 (IH, m) . 

35 IR(KBr) 3311, 1664, 1603, 1535, 1485, 1321, 1252, 812 cm' 
Elemental Analysis for C,oH26N20« • 0 . 3H2O 
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Calcd. C, 74.46 ; tf, 5.54 ; 5.79 : 

Found. C, 74.41 r H, 5.46 ; N, 5.78. . ; 

Working Example 204 (Production of Compound 204) 

Under nitrogen atmosphere, oxalyl chloride (b.llml) 

• ' ,1 ■ • • , _ ... >■ • . . _ . ■■ ' ' 

5 was added to a solution of 6- ( 4-metliylplienyl) -2H-l-ben2o- 
pyran-3-carboxylic acid (230mg} in tetrahydrofuran (10ml) 
at room temperature . To the mixture was added a drop of DMF , 
and the mixture was stirred for 1 hour. Under reduced 
pressture, the solvent was evaporated. The residue was 
10 dissolved in tetra-hydrof uran (20ml), and to the solution 
were added triethylamine ( 0 . 25ml ) and 1 ^ { 4 -aminpbenzyi ) - 
phosphorane-1 -oxide (200mg) at 0*C , arid the mixture was 
stirred at room temperature for 20 hours. The reaction 

• ' " " ■ - * ■ 

mixture was added to vigorously stirred water to stop the 
15 reaction . Precipitated crystal was collected by filtration 
to give N- ( 4 - tetramethylenephosphorylmethyl- phenyl ) - 6 - 
( 4-methylphenyl) -2H-l-benzopyran-3-carboxamide (Compound 
204) (ISlmg) as colorless crystals, 
m.p. >300X^ 

20 'H-NMR (200MH2, CDCl,) <5 1.49-2.04 (8H, m) , 2.40 (3H, s), 
3.22 (2H, d, J=14.4 Hz), 5.12 (2H, s), 6.94 (IH, d, J=8 . 4 
Hz) , 7.21-7.29 (4H, m) , 7.34-7.50 {5H, m) , 7-58 (2H, d, J=8.4 
Hz), 8.04-8.07 (IH, m). 

IR (KBr) 3236, 1657, 1601, 1535, 1518, 1487, 1323, 1255, 

25 1180, 810 cm"' 

Elemental Analysis for CaaHisNOjP • 0 . 3H2P 
Calcd. C, 72.65 ; H, 6.23 ; N, 3.03 ;P, 6.69 : 
Found. C, 72.30 ; H, 5.90 ; N, 3.00 ; P, 6.98. 
Working Example 205 (Production of Comppund 205) 

30 Under nitrogen atmosphere, oxalyl chloride (0.12ml} 

was added to a solution of 6-(4-methylphenyl) -2H-rl- 
benzopyran-3-carboxylic acid (240mg) in tetrahydrofuran 
(10ml) at room temperature. To the mixture was added a drop 
of DMF, and the mixture was stirred f or.l hour.. Under reduced 

35 pressure, the solvent was evaporated. The residue was 

dissolved in tetra-hydrof uran (20ml), and to the solution 
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were .added tr ±e thylamine (0.2 5ml ) and 1 - ( 4 - aminabenzyl ) - 
pho sphor Inane- Ir oxide (221mg) at 0*C, and the mixture was 

.* - ' 

sti^^d at room temperature for ,3 hours . The reaction mixture 
was added to vigorously stirred water to stop the reactlbn . 
5 The mi3^ture was extracted with chloroform. The organic 
layer was washed with saturatefd sodium chloride solution 
dried with magnesium sulfate and concent^rated under reduced 
pressure. The residue was recrys;talllzed from ethanol to 
give N- ( 4 - { pentamethylene ) phosphprylmethylphen^ ) - 6 - ( 4 - 
10 methylphenyl)-2H-l-be;nzo-Ry27an-3-car^^^ (Compound 
205) (257mg) as yellow crystals, 
m.p. 268*C (dec.) 

'h-NMR (200MHz, CDCl,) p 1.39-2.15 (lOH, m), 2.40 (3H, s) , 
3.14 (2H, d, J=12.8 Hz), 5.12 (2H, s), 6.94 (IH, d. J=8,0 
15 Hz), 7.18-7.49 (9H, m), 7.59 (2H, d, J=8.4 Hz), 8:54 (IH, 
br s ) . 

IR (KBr) 3296, 1660, 1533, 1514, 1323, 1255, 1163, 845, 812 
cm"* 

Elemental Analysis for Cj^HaoNOaP 
20 Calcd. C, 73.87 ; H, 6.41 ; N, 2^97 ; P. 6.57 : 
Found. C. 74.20 ; H, 6.39 ; 2.78 ; P, 6.45. 
Working Example. 206 (Production of Compound 206) 

Under nitrogen atmosphere, oxalyl chloride (0.06inl) 
was added to a solution of 6- ( 4-methylphenyl) -2H-l-benzQ- 
25 pyran-3-carboxyllc acid (120mg) in tetrahydrof uran (10ml) 
at room temperature. To tbe mixture was added a drop of DMF, 
and the mixture was stirred for 1 hour. Under reduced, 
pressure, the solvent was evaporated. The residue was 
dissolved in tetra-hydrof uran (20ml) . To the solution were 
30 added triethylamine (0.2ml) and 4- [Nrmethyl-N- ( tetra- 

hydropyran-4-yl)£aiiinoni0thy^^ (109mg) at O^C, and 

the mixture was stirred at room temperature for 4 hours . 
The reaction mixture was added to vigorously stirred water 
to stop the reaction. The mixture was extracted with ethyl 
35 acetate . The organic layer was washed with saturated sodium 
chloride solution, dried with magnesium sulfate and 



wo 99/32100 PCT/jrP98/05708 

241 

-concentrated under reduced pressure. The residue was 
sepcurated and purified with column chromatography 
X ethanol/ethyl acetate«l : 4 ) , and recrystalllzed f rdm ethyl 
acetate -hexane to give N- [ 4^ [N-methyl^N- ( tetrahydrb- 
5 pyran-4-yl)amlnomethyl] -phenyl] - 6- ( 4:-methylphenyl) - 2H- 

l-ben2opyran-3-carboxamlde (Compound 206) {117mg) as pale 

yellow crystals. 

m,p. 143-145*C. ^ 

'H-NMR (200MH2/ CDCI3) <5 1.62-1. 84 (4H, m) , 2.21 (3H, s) , 
10 2.40 (3H, s), 2.56-2.74 ( IH, m) , 3 . 28-3 . 45 (2H, m) , 3.57 
(2H, s), 3.98-4.11 {2H, m), 5.12 (2H, d, J=1.0 Hz), 6.94 
(IH, d, J=8.4 Hz), 7.15 (IH, br s), 7.21-7.37 (5H, m), 
7.39-7.59 {6H, m) . 

IR (KBr) 3280, 2937, 2848, 1649, 1597, 1539, 1489, 1336, 

15 1257, 1138, 1007, 810 cm" 

Elemental Analysis for CjMnNiO^ 

Calcd. C, 76.90 ; H, 6.88 ; N, 5.98 : 

Found. C, 76.56 ; H, 6.87 ; N, 6.00. 

Working Example 207 (Production of Compound 207) 

20 Under nitrogen atmosphere, oxalyl chloride (d.06ml] 

was added to a solution of 6- ( 4-methylphenyl) -2H-l-benzo- 
pyran-3-carboxylic acid (120m) in tetrahydrof uran (10ml) 
at room temperature . To the mixture was added a drop of DMF , 
and the mixture was stirred for 1 hour. Under reduced 

25 pressure, the solvent was evaporated, and the residue was 
dissolved in tetrahydrof uran (20ml) . To the solution were 
added triethylamine {0.13ml) and 4- [N-methyl-N- ( tetra- 
hydrothiopyran- 4 -yl)amino-methyl] aniline {117mg) at oX: / 
and the mixture was stirred at room temperature for 4 hours. 

30 The reaction mixture was added to vigorously stirred water 
to stop the reaction. The mixture was extracted with ethyl 
acetate . The organic layer was washed with saturated sodium 
chloride solution, dried with magnesium sulfate and 
concentrated under reduced pressure. The residue was 

35 separated and purified with column chromatography 

(ethanol/ethyl acetate=l:4) , and recrystalllzed from ethyl 
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aciBtate-hexane to: give N- t4-(N-methylrN-(tetraliydrothio- 
pyran - 4 -yl ) aminomethyl J phenyl ] - 6 - ( 4 -methylphenyi) - 2H- 1 - 
^jerizopyran- 3 -carboxamide ( Compound 207) ( 125mg ) as pale 
• . .yellovr:crystais.:v^-'^ ^ 
5 m.p<., isg-iji'G ^ 

'H-NMR ( 200MHz . CDCIJ (5 1. 63-1.80 ( 2H, m) ^ 2 . 09-2 ; 24 ( 2H, 
m), 2.21.(3H> S), 2.40 ( 3H: t s ) , 2 . 42-2 . 56 ( IH. m) , 2 . 64-2 . 74 
(4H, m), 3.57 (2H, s); 5.12 (2H,d, J=l . 0 Hz ) , 6 . 94 (IH, 
d, :J?^8.8 «z), ;7il5 (IH; br s), 7.23-7.36 C5H, -01)^ 7.39- 
10 '7^57. (6H, -.la.) . - v - -/^ ^ - 

IR. (KBr); 3286, 2922,. 1649/ 1597, 1539,. 1336; 1319; 1261v 
808 cm'* ; 

CapHjaNzOiS 

Galcd. C, 74.35 ; H, 6.65 ; N, 5.78 ; S, 6.62 : 

15 Found. C, 74.25 ;H, 6.47 ; N, 5.91 ; S, 6.52. / 
Working Example 208 (Production of Compound 208) 

To a solution of (E)-3-[5-(4-methylphehyl)tliiophen- 
2 -yl] acrylic acid (400mg) in tetrahydrofuran (10ml) was 
added oxalyl chloride ( 0 . 22ml ) at . room temperature . To the 

20 mixture was added a drop of PMF, and the mixture was stirred 
for 1 hour. Under reduced pressure, the solvent was 
evaporated, and the residue was dissolved in tetrahydro- 
furan (20ml). To the solution were added triethylamine 
(0.46ml) and 4- [N-methyl-N- ( tetrahydropyran-4-yl) amino- 

25 methyl] aniline (0.40g) at 0*0, and the mixture was stirred 
at room temperature for 18 hours. The reaction mixture wais 
added to vigorously stirred water to stop the reaction. The 
mixture was extracted with chloroform. The organic layer 
was washed with saturated sodium chloride solution, dried 

30 .with magnesium sulfate and concentrated under reduced 

pressure. The residue was recrystallized from ethanbl to 
give (E) -N- 1 4 - [Nrmethyl-N- ( t etrahydropyran- 4 -yl) amino- 
methyl J phenyl J -3- [5- ( 4-methylphenyl) thiophen-2-yl J - 
acrylic amide (Compound 208) (293mg) as yellow crystal. 

35 m.p. 199-20lt: 

'H-NMR {200MHz, CD3OD) 6 1.57-1.95 (4H, m), 2.32 (3H, s). 
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2-36 (3H, s), 2.74-2.96 (IH, m), 3.32-3.47 (2H, m), 3.76 
(2H, s), 3.96-4.09 ;(2H, m), 6.55 (IH, d, J=15.2 Hz), 7.23 
(2H, d, J=8.4 Hz) / 7.29-7.36 (4H, m) , 7.56 {2H, d, J=8.0 
Hz), 7.66 (2H, d, J=8.4 Hz), 7.75 (IH, d, J«15.2Hz). 
5 IR (KBr) 3359, 1668, 1608, 1554, 1512, 1363, 802 cm' 
Elemental Analysis for CiyHaoNjOjS • 1 . 2H2O 
Calcd. C, 69.26 ; H, 6.97 ; N, 5.98 : 
Found. C, 69.28 ; H, 6.90 ; N, 6.06. 
Working Exiample 209 (Production of Compound 209) 

10 To a solution of (E) -3- [5- ( 4-metllylphenyl)thiophen- 

2 -yl ] acrylic acid (150mg) in tetrahydrof uran { 10ml) was 
added oxalyl chloride (0.1ml) at room temperature- To the 
mixture was added a drop of DMF, and the mixture was stirred 
for 1 hour. Under reduced pressure, the solvent was 

15 evaporated, and the residue was dissolved in tetrahydrof uran 
(30ml), To the solution were added triethylamine (0.2ml) 
and l-(4-aminobenzyl)phosphorinane-l-oxide (150mg) at oX:, 
and the mixture was stirred at room temperature for 16 hours . 
The reaction mixture was added to vigorously stirred water 

20 to stop the reaction. The mixture was extracted with ethyl 
acetate . The organic layer was washed with saturated sodium 
chloride solution, dried with magnesitim sulfate and 
concentrated under reduced pressure. The residue was 
recrystallized from eth€mol to give (E) -N- (4-penta- 

25 methylenephosphorylmethylphenyl ) - 3 - [ 5 - { 4 -me thylpheny 1 ) - 
thiophen- 2 -yl] acrylic amide (Compound 209) (172mg) as 
yellow crystals, 
m.p. 294-297'C 

-H-NMR (200MHz, CDCl,) (5 1.35-2.13 (lOH, m) , 2.29 (3H, s ) , 
30 3.06 (2H, d, J«13.0 Hz), 6.36-6.48 (IH, m) , 7.06-7.17 (6H, 
m), 7.38-7.49 (4H, m), 7.73 (IH, d, J=15.0 Hz). 
IR (KBr) 3048, 1672i 1606, 1541, 1512, 1348, 1151, 804 cm"' 
Elemental Analysis for C26H28NO2SP 

Calcd. C, 69.47 ;H, 6.28 ; N, 3.12 ; P, 6.89 : 
35 Found. C, 69.48 ; H, 6.23 ; N, 3.20 ; P, 7.17. 

Working Example 210 (Production of Compound 210) 
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To a sfolution of (E) -3- [ 5- { 4-methylphenyl)f uran-a- 
yllacrylic acid (200mg) , 4- [N-methyl-N~ { tetrclhydropyran- 
4 -yl) axnlnomethyl ] aniline ( 2 12nig ) and tr iethylamine 
(p.lSml) in DMF (lOml) was added: diethyl cyanophosphate 
5 (0. 16inl) at qTC, and the mixture was stirred at room 

temperature for 3 hours. To the mixture was added ethyl 
acetate, and the mixture was washed with water and saturated 
sodium chloride solution, dried with, magnesium sulfate and 
concentrated. The residue was separated and purified with 

10 column chromatography (ethanol/ ethyl .acetate=l : 50^1 : :25— *• 
1 : 10) to give (E) -N- [ 4- [N-methyl-N- ( tetrfiUtiydropyrah-4- 
yl ) aminome t hy 1 ] phenyl ] - 3 - [ 5 - ( 4 - me thylpheny 1 ) f uran - 2 - 
yll acrylic amide (Compound 210) (87mg) as brown amorphous . 
'H-NMR (200MHz, CDCla) <5 1 . 53-1 • 85 ( 4H, m) , 2.21 (3H, s), 

15 2.38(3H, s), 2.54-2.72 (IH, m) , 3.31-3.44 (2H, m) , 3.56 (2H, 
s), 3-98-4.11 (2H, m), 6.52 (IH, d, J=15.4 Hz), 6.67-6.69 
(2H, m), 7.22 (2H, d, J=8.0 Hz), 7.29 (2H, d, J=8.4 Hz), 
7.41 (IH, s), 7.48r7.64 (5H, m) . 

Working Example 211 (Production of Compound 211) 
20 To a solution of ( E ) -3- [ 5- ( 4 -methylphenyl ) f uran- 

2 - yl] acrylic acid (150mg), 1- (4-aminobenzyl) - 
phosphorinane-1- oxide (161mg) and t r iethylamine (0; 11ml) 
in PMF (lOml) was added diethyl cyanophosphate (0.12ml) at 
Op, and the mixture was stirred at room temperature for 3 

25 hours. To the mixture was added ethyl acetate, and the 
mixttire was washed with water and saturated sodium chloride 
solution/ dried with magnesium sulfate and concentrated. 
The residue was separated and purified with column 
chromatography (ethanol/ ethyl acetate=l: 10-^1: 5-^1: 4) to 

30 give ( E ) -N- ( 4 - ( pentamethylene ) phosphorylmethylphenyl ) - 

3- [5^(4-methylphenyl)furah-2-yllacrylic amide ( Compound 
211) (53mg) as brown crystals. 

:^H-NMR (200MHz, CDCl,) 6 1.43-2.09 (lOH, m) , 2.39 (3H, s), 
3.15 (2H, d; J=13.2Hz), 6.58-6.70 (3H, m) , 7.16-7.29 (4H, 
35 m), 7.48-7.65 {5H, m), 8 . 24-8 . 35 ( IH, m) . 

IR (KBr) 3292, 1672, 1614, 1541, 1512, 1489, 1412, 1335, 
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1244, 1120, 787 cm*' 

Working Example 212 (Production of Compound 212) 

Under nitrogen. atmosphere, dxalyl chloride (0. 16ml) 
was added to a solution of (E)-3~[4-(4-methylphehyl)- 
5 thiophen- 2 -yl] acrylic acid (300mg) in tetrahydirofuran 

(10ml) at room temperature • To the mixture was added a drop 
of DMF^ and the mixture was stirred for 1 hour ^ Under reduced 

' * " ♦ ' - ■ 

pressure, the solvent was evaporated^ and the residue was 
dissolved in tetrahydrofuran (10ml). To the solution were 

10 added triethylamine ( 0 . 4ml ) and 4- [ N-methyl-N- ( tetrahydro- 
pyran- 4 -yl)aininomethyl] -aniline (29dmg) at 0*C , and the 
mixture was stirred at room temperature for 3 hours. The 
reaction mixture was added to vigorously stirred water to 
stop the reaction. The mixture was extracted with 

15 chloroform. The organic layer was washed with saturated 
sodium chloride solution, dried with magnesium sulfate and 
concentrated under reduced pressure. The residue was 
separated and purified with column chromatography 
(ethanol/ ethyl acetatel:4), and recrystallized from 

20 ethanoi to give pale yellow crystals, which were 

recrystallized from tetrahydrof uran-hexane to give (E)- 
N- [4- [N-methyl-N- (tetrahydropyran- 4 ^yDaminomethyl] - 
phenyl ] - 3 - f 4 - ( 4 -methylphenyl ) thiophen - 2 -yl ] acrylamide 
(Compound 212) (261mg) as pale yellow crystals. 

25 m.p- 188-190ti: 

'h-NMR (200MHz , CDCl,) 6 1.45-1.83 ( 4H, m) , 2 . 20 ( 3H; s ), 
2.38 (3H, s)v 2.55-2.73 (IH, m) . 3 . 31-3 . 44 ( 2H, m) , 3.56 
(2H,s), 3.99-4.10 (2H, m), 6.38 ( IH/ d, J=15 - 2 Hz ) , 
7.20-7.32 (5H, m); 7 . 41-7 . 58 ( 6H, m) , 7.89 (IH, d, J«15.2 
30 Hz ) . 

IR (KBr) 3329, 2954, 1668, 1608, 1554, 1512, 1412-, 1360, 
1342, 1254, 1174, 1159, 984, 816 dm"' 
Elemental Analysis for C27H3oN202Sl . OH2O 
Galcd. C, 69.80 ; H, 6.94 ; N, 6.03 2 
35 Found. C, 69.94 ; H, 6.85 ; N, 5.98. 

Working Example 213 (Production of Compound 213) 
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Under nitrogen atmosphere chloride (0.08ml) 

was added to a solution 6± ( fi ) - 3 - [ 4 - { 4 -methylphenyl ) - 
thiophen- 2 -yl ] acrylic acid ( 150mg ) in tetrahydrof uran 
(10ml) at room temperature-. To the mixture was added a drop 
5 of DMF , and the mixture was stirred for 1 hour . Under reduced 
pressure « the solvent was evaporated, and the residue was 
dissolved in tetrahydrof uran (20ml) . To the solution were 
added triethylamine (0.2ml) and 1- (4-aminoben2yl) - 
phosphor incuxe - 1 - oxide (1 5 Omg ) at 0 / emd ' the mixture was 

10 stirred at room temperature for 4 hoursi The react ion mixture 
was added to vigorously stirred water to stop the reaction. 

The mixture was extraicted with ethyl acetate . The organic 
layer was washed with saturated sodium chloride solution, 
dried with magnesium sulfate and concentrated under reduced 

15 pressure. The residue was recrystallized from ethahol to 
give (E) -tN- ( 4- (penta-methylene)phosphorylmethylphenyl) - 
3-[4-(4-methyl-phenyl)thiophen-2-yl]acrylic amide 
(Compound 213) (138mg) as pale yellow crystals, 
m.p, 279*C (dec. ) 

20 'H-NMR (200MH2/ CDCl,) 5 1 . 49-2 . 23 ( lOH, m) , 2.38 (3H/s), 
3.15 (2H, d, J=12.8 Hz), 6.61 (IH, d, J=15.2 Hz), 7.13- 
7.28 (4H, m) , 7.38-7.57 (6H, m) , 7.86 (IH, d, J=15.2Hz), 
9.09-9.20 (IH, m) . 

IR (KBr) 3392, 2935, 1672, 1618, 1543, 1512, 1336, 1250, 
25 1161, 818 cm ' 

Elemental Analysis for CiiHiaNOiSP • 0 . 3H2O 

Calcd. C, 68.64 ; H, 6.34 ; N, 3.08 ; P, 6.81 : 

Found. C, 68.44 ; H, 6.30 ; N, 3.06 ; P, 6.65. 

Working Example 214 (Production of Compound 214) 

30 Under nitrogen atmosphere, oxalyl chloride (0.12ml) 

was added to a solution of 2-(4-methyiphenyl)-7,8-dihydro- 
6H-cyclohepta[bl thiophene-5-carboxylic acid (250mg) in 
tetrahydrof uran ( 10ml ) at room temperature . To the mixture 
was added a drop of DMF, and the mixture was stirred for 

35 2 hours . Under reduced pressure , the solvent was evaporated , 
and the residue was dissolved in tetreOiydrof uran (20ml). 
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To the solution were added trie thy lamine (0 • 25inl ) and ~ 
4 - [ N-methyl-N- ( tetrahydropyran- 4 -yl ) amlnomethyl 1 aniline 
(215mg) at 0*C . and the mixture was stirred at room 

temperature for 4 hours. The reaction mixture was added to 

• .- . , , . ■ • 

5 vigorously stirred water to stop the.reaction . The mixture 
was extracted with chloroform. The organic layer was washed 
with saturated sodium chloride solution, dried with 
magnesium sulfate and concentrated. .The residue was 
purified with column chromatography (ethanol/ ethyl 

10 acetate=l:4) and recrystalllzed from ethanol to give N- 
[ 4 - [N-methyl-N- { tetrahydropyran-r 4 -yl) amlnomethyl 1 - 
phenyl] -2- ( 4-methylphenyl ) -7 ^ S-dlhydrp-eH-cyclohepta- 
[ b ] thiophene - 5 - carboxamlde (Compound 214) (319mg) as 
colorless crystals. 

15 m,p. 201-203X:^ 

. 'h-NMR (200MHz, CDCI3) (5 1.62-1.84 (4H, m) , 2.06-2.18 (2H, 
m) , 2.21 (3H, s) , 2.36 (3H, s) , 2.53-2.71 (IH, m) , 2.79-2.87 
(2H, m), 3.06-3.15 (2H, m) , 3.31-3.44 (2H, m) , 3.57 (2H, 
s), 3.97-4.08 (2H, m) , 7.08 (IH, s), 7.14-7.22 (3H, m) , 7.30 

20 (2H, d, J=8.8 Hz), 7.43 (2H, d, J=8.0 Hz), 7.50-7.56 (3H, 

m) . 

IR (KBr) 3311, 2943, 1649, 1518, 1408, 1311, 810 cm' 
Elemental Analysis for C3oH34N202S 

Calcd.. C, 74.04 ; H, 7.04 ; N, 5.76 ;.S, 6.59 : 
25 Found. C, 73.92 ; H, 6.85 ; N, 5.70 ; S, 6.53. 

Working Example 215 (Production of Compound 215) 

To a solution of (E) -3- [5- (4-methylphenyl )pyrldin - 
3 -yl] acrylic acid (150mg), 4- [N-methyl-N- ( tetrahydro- 
pyran- 4 -yl) amlnomethyl leuiiline (168mg) and triethylamine 
30 (0.10ml) in DMF (10ml) was added diethyl cyanophosphate 
(0.12mi) at 0*C, and the mixture was stirred at room 
temperature for 3 hours and concentrated under reduced 
pressure 4 To the residue was added water, the mixture was 
extracted with chloroform. The organic layer was washed 
35 with saturated sodium chloride solution, dried with 

magnesium sulfate and concentrated under reduced pressure. 
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The residue; was separated and .purif ied with .cplumn ; 
cliromatography ( ethanol/ ethyl acetate« 1:2) to give ( E) - 
N- [4- [Nrmethyl-NT (rtetrcihydropyran-4-yl)aminqmethylJ - 
phenyl ] - 3 - [ 5 - ( 4 -meithylphenyl ) pyridin - 3 -y 1 ] acrylic ainide 
5 (Compound 215) ( 24ing) as yellow , solid. .. , 

'H-NMR( 200MHz ; CDCl,) d 1.66-1.83 (4H, m) , 2.21 (3H, s). 
2.43 (3H, s). ,2.53-2.74 (IH, m) . 3,30-3.45 (2H, m), 3.57 
(2H, s), 3.99-4.10 (2H, m) . 6.69 (IH, d, J=15.5:Hz). 
7.24-7.37 (4H,m). 7.41-7.63 (5H, m) , 7.82 (IH, d, J=15.5 
10 Hz), 7.95-8,01 (IH,, m) , 8.74 ( IH, d, J=l . 8 Hz) , 8,81 (IH, 
d,, J=2-2 Hz) . 

IR (KBr) 3242, 3190, 1678, 1606, 1545, 1514, 1348, 976, 816 
cm"' 

Working Example 216 (Production of Compound 216) 

15 To a solution of 6- (4-methylphenyr) -2-methyl- 

quinoline-3-carboxylic acid (120mg) and l-hydroxy- 
benzotriazole (88mg) in DMF (5ml) was added l-ethyl-3- 
( 3 • -dime thy laminopropyl ) caurbodiimide hydrochloride 
(125mg) at room temperature, and the mixture was stirred 

20 for 2 hours. To the mixture was added a solution of 4- 
[N-methyl-N- ( tetrahydropyran-4-yl ) aminomethyl ] aniline 
(105mg) and triethylamine (0.2ml) in DMF (5ml), and the 
mixture was stirred for 18 hours and concentrated under 
reduced pressure. To the residue was added water, and the 

25 mixture was extracted with chloroform. The organic layer 
was washed with saturated sodium chloride solution, dried 
with magnesium sulfate and concentrated under reduced 
pressure. The residue was separated and purified with 
column chromatography (ethanol/ ethyl acetate=l :2) , and 

30 recrystallized from ethyl acetate -hexane to give.N-[4- 
( N-methyl-N- ( tetrahydropyran- 4 -yl ) aminomethyl ] phenyl ] - 
6- ( 4-raethylphenyl ) -2-methylquinoline-3-carboxamide 
(Compound 216) (82mg) as pale yellow crystals, 
m.p. 157-160*0 

35 'H-NMR (200MHz, CDCl,) (5 1.49-1.85 (4H, m) , 2.23 (3H, s), 
2.43 (3H, s), 2.54-2.76 (IH, m), 2.89 (3H, s), 3.31-3.47 
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(2H, m), 3.60 (2H. s), 4.00-4.11 (2H, m) . 7-25-7.41 (4H. 
m), 7.55-7.71 ( 411, m) , 7 . 83 (lH.br s). 7,88 (IH, d, J=1.8 
Hz), 8.01 (IH/dd, J«8.8, 1.8 Hz) , 8.09 (IH, d, J=8.8Hz), 
■ 8.21 -dH, -s).. ' ' '•' ' ■ ... ' . 
5 IR (KBr) 3311, 2958, 1657, 1520, 1313, 110, 847, 812 cm*V 
Elemental Analysis for CaiHjjNjOj • 0 . 3HaO 
Calcd. C, 76.76 ; H, 6.98 ; N, 8.66 : 
Found. C, 76.68 ; H, 7.07 ; N, 8.80. 
Working Example 217 (Production of Compound 217) 

10 In THF (20mlj was dissolved 7-phenyl-3 , 4-•dihydro- 

naphthalene-2-carboxylic acid (l.OOg), euid to thfe solution 
were added oxalyl chloride (523 Ml) and a drop of DMF. The 
mixture was stirred at room temperature for 1 hour and 
concentrated under reduced pressure. The residue was 

15 dissolved in THF (20ml), and to the solution were added 
l-(3-aminobenzyl) piper idine (837mg) and triethylamine (673 
Ul.) at room temperature. The reaction mixture was stirred 
at room temperature for 2 hours , and to the mixture was added 
water ( 100ml } . The mixture was extracted with ethyl acetate . 

20 The organic layer was washed with saturated sodium chloride 
solution, dried with anhydrous sodium sulfate, and 
concentrated lihder reduced pressure. The residue was 
recrystallized from ethyl acetate -diisopropylether to give 
7 - phenyl -N- [ 3 - ( piperidinome thyl ) phenyl ] - 3 , 4 - dihydro - 

25 naphthalene- 2 -carboxamide (Compound 217) (1. 29g) as pale 
yellow crystals, 
mp 152-153t: 
, Elemental Analysis for C29H3oN20 • 0 . IH2O 

Calcd: C, 82.08; H, 7.17; N, 6.60. 

30 Found: C, 81.97; H, 7.27; N, 6.47. 

IR (KBr) cm'*: 3373, 2933, 1645, 1543, 1487, 1439, 770, 696 
'H NMiR (206mHz, CDCI3) 61 1.35-1.70 {6H, m) , 2.32-2.45 (4H, 
m) , 2.65-2.80 (2H, m) , 2.92-3.03 (2H, m) , 3.48 (2H, s) , 7.08 
(IH, d, J=7.6Hz),. 7.25-7.50 (lOH, m ) , 7.52-7.67 (3H, m). 

35 Working Example 218 (Production pf Compound 218) 

In DMF (3ml) was dissolved 7 -phenyl -N- [ 3- (piper idino- 
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methyl)phenyl]-3,4-d±hydronaphthalene-2-carboxaniide 
{200mg), and to the mixture was added methyl Iodide (88 
^^Jv The mixture was stirred at room temperature for 15 
hours and concentrated under reduced pressure . The residue 
5 was recrystailized from methanol -ethyl acetate to give 
1-methyl-l- t 3- ( 7-phenyl-3 , 4-dihydronaphthalene-2- 

carboxamido ) benzyl 1-piperidiniimi iodide (Compound 218) 
(211mg) as colorless crystals, 
mp 208-209*0 

10 Eiemehtal Analysis for CaoHsjNjOI 

Calcd: C, 63.83; H, 5.89; N/4.96. 
Found: C, 63.58; H, 5.89; N, 4.95. 

IR (KBr) cmS 3450, 1657, 1520, 1483, 1439, 1250/ 1215, 766, 
702 

15 'HNMR (200MH2, DMSO-d*) <5 : 1.40-2.00 (6H, m) , 2:55-2.70 (2H, 
m), 2.80-3.00 (5H, m) , 3,20-3.40 {4H, m) , 4.57 (2H, s), 
7.20-7.82 (12H, m) , 8.03 (IH, s ) , 10 . 14 ( IH/ s ) . 
Working Example 219 (Production of Compound 219) 

To a solution of 2-(4-methylphenyl)-6,7-dihydro- 
20 5H-ben2ocycloheptene-8-carboxyl±c acid (0.2g) in 

dichlorome thane (5ml) were added oxalyl chloride (0.19ml) 
and dimethylf ormamide ( catalytic amount ) under ice -cooling, 
and the mixture was stirred at room temperature for 2 hours . 
The solvent was evaporated, and the residue was dissolved 
in tetrahydrofuran. The mixture was added to a solution of 
4 - ( N-methyi-N- ( te trahydropyran - 4 - yl ) aminomethyl ) aniline 
(0.17g) and trielihylamine (0. 3ml) in tetrahydrofuran (10ml) , 
under ice-cooling. Under nitrogen atmosphere, the mixture 
was stirred at room temperature over night. The solvent was 
30 evaporated, and to the residue was added water. The mixture 
was extracted with ethyl acetate. The organic layer was 
washed with water and saturated sodium chloride solution, 
and dried with anhiydrous magnesium sulfate. Under reduced 
pressure , the solvent was evaporated, and precipitated crude 
crystal was recrystailized from ethyl acetate -hexane to give 
2 - ( 4 -me thy Ipheny 1 )-N-(4-({N-te t r cihy dr opyr an - 4 - y 1 - n - 



25 



35 
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methyl-amino ) methyl) phenyl ) t6 , 7 -dlhydro-SH-ben^ 

cycloheptenerS-carboxeunide < Compound 219) (O; 29 g) as 

colorless cirystals. 

. ' ■ • . *. . - ■ ■ . ■ ■■ ■• ■ ■ . 

mp 161-162*0. 

5 'H-NMR( 6ppm, CpCl,): 1.59-1.77 (4H, m), 2. 13-2 . 21 (2H,: m) , 
2,21 (3H, s), 2.40 (3H, S ) / 2 . 55-2 . 75 ( 3H, ra) , 2 . 86-2. 92 
(2H, m) , ^3.37 (2H, dt, J=2.8, 10.9Hz), 3.57 (2H, s). 
4.01-4.07 (2H, m), 7.21-7.33 (4H, m) , 7.41-7.58 (7H, m) , 
7.63 (IH, s) . 
10 IR(KBr) V : 2938, 1651cm\. 
Anal, for CaHyMzOii 
Calcd.C, 79.97; H,7.55; N,5.83. 
Found C,79.63; H,7.43; N,5.64. 

Working Example 220 (Production of Compound 220) 
15 A solution of 2- ( 4-methylphenyl) -N- ( 4 - ( (N-tetra- 

llydr9pyran-4-yl-N-methylamino)methyl)phenyl) -^6 , 7- 
dihydro-5H-benzocycloheptene-8-carboxamide (O.llg) and 
methyl Iodide (0.02ml) in dimethyif prmamide (4ml) was 
stirred at room temperature over night. The solvent was 
20 evaporated, and to the residue was added ethyl acetate. 
Precipitated crude crystal was filtered, which was 
recrystallized from ethanol- ethyl acetate to give N,N- 
dimethyl-N-(4-( ( 2- ( 4-methylphenyl ) -6 , 7-dihydro-5H- 
benzocyclohepten- 8 -yl ) carbonyl ) aminobenzyl ) -N- ( 4 - 
25 tetrahydropyranyl ) ammonium iodide (Compound 220) .(0.13g) 
as pale yellow carystals. 
mp 157-158Xi. 

'H-NMR( 6 ppm, DMSP-d«) : 1.80-2.20 (6H. m) , 2 • 35 ( 3H, s ) , 2.64 
(2H, t, J=6.6Hz), 2.80-2.88 (2H, m), 2.88 j[6H, s) , 3.32f-3.40 
30 (2H, m), 3.50-3,65 (IH, m) , 4.02-4.09 (2H, m), 4.47 (2H, 
s) , 7.26-7.37 (4H, m) , 7.50-7-60 (5H, m), 7.66 (lH, s) , 7.88 
(2H, d, J=8.8Hz), 10.22 (IH, s). 
IR(KBr) V:. 1659cm''. 
Anal, for C33H39lN2O2"0.5HaO: 

35 Calcd. C,62.76; H , 6 . 38 ; N, 4 . 44 . 

• ■'• • . • . ■ ■ . ■ ' 

Found C,62.69; H,6.38; N,4.21. 
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Working Example 221 (Production of Compound 221) 

A solution of 7- ( 4-piperidinophenyl ) -N- ( 4- ( (N- 
tetrahydropyran- 4 -yl-N-methylamino )methyl ) phenyl ) - 2 , 3 - 
diliyd^o-l-benzoxepine-4-carboxamide (0.2g) and methyl 
5 iodide {0.d25nil) in dimethylformamid^ (5ml) was stirred at 
room temperature pv^r night. The solvent was evaporated, 
and to the residue was added ethyl acetate. Precipitated 
crude crystal wais filtered, which were recrystallized from 
ethanol-ethyl acetate to give dimethyl (N-( 7- (4- 
10 pipefidinbphenyl)r2 ,3-dihydro-l-behzoxepin-4-carbonyl) - 
.4-aminobenzyl) -4-tetrahydropyranYlammon^ iodide 
(Compound 221) (O.lg) as yellow crystals, 
mp 189-190*0. 

'H-NMR( <5ppm, DMSO-d«): 1 . 50- 1 . 70 ( 6H, m) , 1.75-2.00 {2H, m) , 
15 2,05-2.25 (2H, m) , 2.88 (6H, s), 2.99 (2H, br) , 3.16-3.19 
(4H, m), 3.26-3.33 {2H, m) , 3.50-1.70 (IH, m) , 4.01-4.15 
(2H, m), 4.29 (2H, br) , 4.47 {2H, s), 7.00 (2H, d, J=8.8Hz), 
7.03 (IH, d, J=8.4Hz), 7.35 (IH, s) , 7.50-7.57 (5H, m) , 7.68 
(IH, <a, J=2.6Hz), 7.86 (2H, d, J-8.4Hz), 10.19 (IH, s). 
20 iR{KBr) V: 2936 / 1659cm"% 

Anal, for C,«H44lN303-H20: 

Calcd. C,60.76; H,6.51; N,5.90. 

Found C,60.57; H,6.60; N,5.85. 

Working Example 222 (Production of Compound 222) 
25 To a suspension of 7- ( 4-methylphenyl) -2 , 3-dihydro- 

l-benzoxepine-4-carboxylic acid (0.3g) in dichloromethane 
( 10ml ) were added oxalyl chloride ( 0 . 28ml ) and dime thy 1- 
formamide (catalytic amount) under ice -cooling, and the 
mixture was stirred at room temperature for 2 hours • The 
30 solvent was evaporated, and the residue was dissolved in 
tetrahydrof uran . The mixture was dropwise added to a 
solution of 4- (N-methyl-N- ( tetrahydrothiopyran-4-yl ) - 
aminom^thyl) aniline (0.26g) and triethylamine (0.5ml) in 
tetrahydrof uran (20ml) , under ice-cooling. Under nitrogen 
35 atmosphere, the mixture was stirred at room temperature for 
7 hours. The solvent was evaporated, and to the residue was 
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added water. The mixture was extracted with ethyl acetate. 
The organic layer was washed with water and saturated sodium 
chloride solution, and dried with anhydrous magnesium 
sulfate. Under reduced pressure, the solvent was 
5 evaporated, and the residue was purified with silica gel 
cplumn (ethyl acetate) to give corude crystals, which were 
recrystalllzed from ethyl acetate -hexane to give N-{4- 
( (N7tetrahydrothlopyran-4-yl-N-methyl)ainino-methyl) - 
phenyl ) - 7 - ( 4 -me thylphenyl ) -2,3- dlhydro - 1 - benzoxeplne - 4 - 
10 carboxamlde (Compound 222) (0.47g) as colorless crystals, 
mp 180-181'C 

'H-NMR( <5ppm, CDCl,) t 1.60-1-85 (2H, m) , 2.10-2.15 (2H. m) , 
2.21 (3H, s). 2.39 (3H. s ) ,. 2 . 40-2 . 50 (IH, m) , 2.66-2.72 
(4H, m), 3.08 (2H, t , J=4 . 6Hz ) , 3 • 57 (2H, s), 4.36 (2H, t. 
15 J=4.6Hz), 7.06 (IH, d, J=8,4Hz). 7.24 (2H. d, J=8.0H2). 7.31 
(2H, d, J-8.4HZ). 7.43-7.57 (7H, m). 
IRCKBr) V: 2934, 1653cm''. 
Anal, for C,iH34N202S: 
Calcd. C,74.66; H, 6 . 87 ; N, 5 . 62 . 
20 Found C,74.46; H,6.72; N,5.42. 

Working Example 223 (Production of Compound 223) 

A solution of N-{4-( (N-tetrahydrothiopyran-4-yl-N- 
methyl ) aminomethyl ) phenyl ) -7 - ( 4 -me thylphenyl ) - 2 , 3 - 
dihydro-l-benzoxepine-4-carboxainide (O.llg) and methyl 
25 iodide ( p. 025ml) in dimethylf ormamide ( 5ml) was stirred at 
-2:0pm temperatii^ night. The solvent was evaporated, 

and th^ residue vas purified with silica gel column 
( chlorof orm/methanol ) to give dime thyl-(N-( 7- (4-me thyl- 
phenyl ) - 2 , 3 - dihydro - 1 - benzoxepin- 4 - car bony 1 ) - 4 - amino - 
30 benzyl) -4 -tetrahydrothippyranylammonium iodide (Compound 
223) (O.Odg) as colorless crystals, 
mp 185-186t:(dec. ) . 

'H-N^R(5ppm, DMSO-d*): 1.75-2.00 (2H, m) , 2.34 (3h/s), 
2.55-2.75 (4H, m), 2.75-2.85 (2H, m) , 2.90 (6H, s.) , 3.00 
35 (2H, br), 3.14-3.25 (IH; m), 4.31 (2H, br) , 4.47 (2H, s) , 
7.07 (IH, d, J=8.4Hz), 7.27 (2H, d, J=7.8Hz), 7.36 (IH, s). 
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7.50-7.59 (5H, m), 7-74 (IH, d,.J=2.2Hz), 7.86 (2H. d, 
J=8.8H2;) ,10.19 (IH, s) . . 
. IR(KBr) V : 2901, 1659can"'. 
Anal, for CaaHaTNiOjSI-HzO: 
5 Calcd. . C , 58 . 36 ; , 5 . 97 ? N, 4 . 25 

Fpund C,58.62; H,6.04; N>4.29. . 

Working Example 224 (Production of Compound 224), 

:. , To a solution of 2- ( 4-piperidinophenyl) -6 . 7-dihydro- 
5H^l>en20cyclpheptene- 8 -carbpxylic acid ( 0 . 45g ) , 4 ^ ( N- 

10 metliyl-N,r.(te^rahydro^ 

(0.31g) and l-hydrpxybenzotriazole (0.18g) in; dimethyl- 
f ormamide ( 2 0ml ) was added 1 - ethyl - 3 - ( 3 - dime t hylamino - 
propyl ) c^bpdiimide hydro -chloride ( 0. 37g) under ice- 
cooling. Under nitrogen atmosphere , the mixture was warmed 

15 to room temperature. To the mixture were added 4-dimethyl- 
aminopyridine (catalytic amount) and triethylamine 
(p. 54ml), and the mixture was stirred over night. The 
solvent was evaporated, aind to the residue was added water. 
The mixture was extracted with ethyl acetate. The organic 

20 layer was washed with water and saturated sodiiim chloride 
solution, and dried with anhydrous magnesium sulfate. 
Und^r reduced pressure, the solvent was evaporated, and the 
residue was purified with silica gel column (ethyl acetate/ 
methanol/ triethylamine) to give crude crystals, which were 

25 recrystallized from ethyl acetate-hexane to give 2- (4- 
piperidinophenyl) -N- ( 4- ( (N-tetr^lhydropyran-4r.yl-N- 
^lethYiaInl^p )mel:hyl ) phenyl ) - 6 , 7 -dihydro-SHrbenzocyclo- 
hept:,en- 8 -carboxami.de (Compound 224) .(0..44g.) as pale orange 

.CJ^St£llS>. 

30 mp .170-171*0.. . 

'H-NMR( 6ppm, CDCl,) : 1 . 59-1 . 65 ( 2H, m) , 1.65-1.80 (8H. m) , 
2.05-2.21 (2H, m). 2.21 (3H, s) , 2.55-2.68 (IH. m) . 2.71 
(2H, t. J=6.3Hz). 2.84-2.90 (2H, m) , 3. .19-3.24 (4H, m) , 3.37 
(2H, dt, J=2.8, ll,2Hz). 4,01-4.11 (2H, m), 7.00 (2H. d, 

35 J==8.8Hz), 7.20 ( IH, d, J=7 . 6Hz ) , 7 . 31 ( 2H, d, J=8.4Hz), 
7.41-7,51 (4H. m), 7.56 (2H. d, J»8.4Hz), 7.63 (IH, s). 
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IR(KBr)V: 2936. 1661cm"-. 
Anal, for C3«H«N,02 • 0 . 2HjO : 
Calcd. C,78.14; H, 7 . 91; N , 7 . 59 . 
Found C. 78. 09;. H. 7.93; N. 7.55. 
5 Working Example 225 (Production of Compound 2?5) 

A. solution of 2-{4-piperidinophenyl)-N-(4-( (N- 
tetrahydropyran - 4 -yl-N-methylamino ) methyl ) phenyl ) - 6 . 7 
dihydro - 5H- benzocycloheptene - 8 - carboxamide ( 0 - 2g ) and 
methyl iodide .( 0 . 025ml) in dimethylformainide- ( lOinl) was 
10 stirred at . room temperature over night. The solvent was 
evaporated, and this residue was purified with silica gel 
column (chloroform/methanol) to give crude, crystals, which 
were recrystallized from ethanol-hexane to give dimethyl- 
(N- ( 2- ( 4-piperidinophenyl ) -6 .7 -dihydro -5H-benzocyclo- 

heptene-8-carbonyl) -4-aminoben2yl) -4-tetrahydropyranyl- 
aramonium iodide ( Compound 225) (0.15g) as pale brovm 



15 



20 



mp 177-178 "C. 

'H-NMR( dppm, DMSO-d.): 1.50-1.70 (6H,m), 1 . 80- 1 . 95 ( 2H , m) , 
2.00-2.10 (2H. m), 2.10-2.20 (2H, m) , 2.60-2.70 (2H, m) , 
2.75-2.87 (2H, m) , 2.88 (6H, s). 3.14-3.24 (6H, m), 3.53-3.65 
(IH, m), 4.00-4.15 (2H, m) , 4.46 (2H. s). 7.00 (2H, d, 
J=8.8H2), 7.26 (IH. d, J=8.0Hz). 7.36 (IH, s). 7.46-7.62 
(6H, m), 7.87 (2H, d, J=8.8H2), 10.22 (IH, s). 
25 IR(KBr) V: 2934, 1655cm'. 
Anal., for C,7H«IN,0,'H,b: 

Calcd. C, 62.62; H,6. 82; N, 5. 92. 
Found C, 62. 32; H,6.71; N,5.92. 

Working Example 226 (Production of Compoiujd 226) 
30 Under nitrogen atmosphere, oxalyl chloride (O.OSml) 

was added to a solution of 7-{4-methylthiopheny-l)-2,3- 
dihydrQ-l-benzoxepine-4-carboxylic acid (8Q.6mg) in 
tetrahydrofuran ( lOml) at room temperature . To the mixture 
was added a drop of DMF, and the mixture was stirred for 
35 1 hour. Under reduced pressure, the solvent was evaporated. 
The residue was dissolved in tetrahydrofuran (20ml) . To the 
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; : solution were ^added trie thy laaninev (fl^ilml^^^ emd.4-rN- / 
methyl-N- ( tetrahydropyr.an--4-yl);a^in^ 

(.62.5mg) at -O/G.^; and the;mijct»r(B,,vwas jStJ^ , 
temperatujce -for 3„ hours* The -reaction vmdyxtu^^ 

5 vigorously stirred waterr to stop the react jLoii.l . -The mixture 
was extracted with ethyl acetate. -The organic: layer was 
washed^ With saturated spdlum chloride: solutipn , dried with 
magnesium sulfate cind concentrated. The residue was purified 
with column chromatography ( ftjtianol/ ethyl aqetate=l : 4 ) and 
10 .recrystallized f rom ethanol to give N- [4- [N-methyl-N- 
( tetrahydropyran- 4 -yl ) aminomethyl ] -phenyl ] - 7 - ( 4 - 
methylthiophenyl) -2 , 3-dihydrq-l-benzoxepine-r4- 
carboxamide (Compound 226) (85mg) as colorless crystals, 
m.p. 180-186*C 

15 'H-NMR {200MHz, CDCl,) 6 1.53-1.81 (4H, m) , 2.21 (3Hv s), 
2.52 (3H, s), 2.54-2.73 (IH, m), 3.08 {2H, t, J-4.6 Hz)/ 
3.31-3.43 (2H, m) , 3.57 (2H, s ) , 3 . 98-4 . 10 ( 2H, m) , 4.36 
{2H, t, J=4.6 Hz), 7i06 (IH, d, J=8 . 4 Hz), 7.23-7.36 {4H, 
m) , 7.41-7.63 (8H, m) . 

20 IR (KBr) 3319, 2947, 1645, 1516,-1485, 1315, 1248,-1140, 
1086, 812 cm"^ 

Elemental Analysis for C,iH34Na03S • 0 , 2H2O 

Calcd. C, 71.84 ; H, 6,69 ; N, 5.40 ;S, 6.19 : 

Found. C, 71.75 ; H, 6,70 ; N, 5.38 ; S. 6.24. 

25 Reference Example 49 

To 3-bromocinnamic acid (2.0g) were added thionyl 
chloride (25ml) and dimethylformamide (catalytic amount ) , 
and the mixture was ref luxe^d f or 1 . 5 :hpurs . The solvent was 
evaporated, and the residue was dissolved in tetrahydrof uran . 

30 The mixture was dropwise added to a suspension of l-(4- 
aminobenzyl ) piperidine ( 1 . 7g ) and diisopropylethylamine 
(4ml) in tetrahydrof uran (5ml) under ice -cooling. Under 
nitrogen atmosphere , the mixture was stirred at room 
temperature over night. The solvent was evaporated, and to 

35 the residue was added water. The mixture was extracted with 
ethyl acetate. The organic layer was washed with water and 
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saturated sodium chloride solution . and dried with anhydrous 
magnesium sulfate. Under reduced pressure, the solvent was 
evaporated, and the residue was purified with silica gel 
cblumin (methanol/ trie thylamlne /ethyl , acet to give 

5 crude crystals, which were recrystallized from ethyl 
acetate -hexane to give l-(4-(3-bromoclnncUTioylamlnb)- 
behzyl)plperldlne (l.Sg), as colorless crystals. . : , 
mp 144-145*C. ; 

'H-NMR(6ppm, CDCla): 1 . 37-1 . 49 C2H, ra) , 1 , 52- 1 , 63 ( 4H,. m) , 
10 2.34-2.39 (4H, m) , 3 . 45 ( 2H, s ) , 6 . 54 (IH, d, J=15.5Hz), 
7.21-7.33 (3H, m), 7 . 41-7 ^57 .( 5H, m) , 7.67 (IH, d, J-lS.SHz)^ 
7.69 (IH, s). 

IR(KBr) V : 3270, 2934, 1663cm*. . 
Anal, for CaxHajBrNjO • 0 . 2H2O : 

15 Calcd. C,62.60; H, 5 . 85 ; N, 6 . 95 . 

Found C, 62.67; H, 5.79; N, 6. 93. . 
Ref erence Example 5.0 

To 3-phenylcinnaralc acid (0.24g) were added thlonyl 
chloride (10ml) and dime thy If ormeimlde (catalytic amount), 

20 and the mixture was refluxed for 2 hours. The solvent was 
evaporated, and the residue was dissolved in tetrahydro- 
furan. The mixture was dropwlse added to a suspension of 
2 - ( 4-amlnobenzyl) -1 , 3 , 2-dloxaphosphorlnane-2-oxlde 
( 0 . 2g ) and dllsopropylethylamlne (.0 . 8ml ) in tetrahydro- 

25 f uran (20ml ) , under ice -cooling . Under nitrogen atmosphere , 
the mixture was stirred at room tempe^rature over night . The 
solvent was evaporated, and to the residue was added water. 
The mixture was extracted with, ethyl acetate. The organic 
layer was washed with water and saturated sodium chloride 

30 solution, and dried with anhydrous magnesium sulfate. 

Under reduced pressure, the solvent was evaporated, and 
precipitated crude crystal was recrystallized from 

ethanol-hexane to give 2-(4-(3-phenylclnnamoylamlno)- 

■ ■ ■ , . . ■ .... 

benzyl )-l, 3, 2-dioxaphosphorlnane-2r oxide (0.32g) as 
35 colorless crystals, 
mp 204-205*0. 
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^HrNW( (5^p^ 1.84-1.88 (2H, m) , 3-24 (2H, d/ 

J.=21.2Hz) m) , 4.34,-.4.44-,(2H. m) . -6.. 74 (IH. 

d, r Jifi.5.8Hz.) ,,. 7--23, (2H, dd, J=2 . 6 . . 8 . 8Hz) , 7 ,38.-7 . 63. ( lOH, 
m),.. .7. 77, (IH, s.) . . "7.81. XIH. d, J=15..8Hz) , 8 .16 .( IH. br ) . 
5 IR(KBr).V: 3059, 1680cm"'. 

Anal... for C2sH24N04P: . . ^ ' . 

Cal<:d. .C,69,,..28; H . , , r i; . 

Found C. .68.82 ;..H. 5.58 ; .. N, 3,. 30-. ^ , . . , , . . . 

Reference Example , 51. . . . ' . _ 

10 ^ To -a ^.suspension of 7r ( 4 Tmethylphenyl ) - 2 , 3 r dihydrp - 

1- benzpxepine-4,rc 3^P4-d ( 15g,) In di^ 
methane (7ml) vrer^e added oxalyl chloride (0.14ml) and 
dlmethylf Qrmam±de (catalytic amount) under ice-cppling, 
and the mixture was stirred at room temperature for 2 hours . 

15 The solvent was evaporated # aind the residue was dissolved 
in tetrahydrof uran. The mixture was dropwise added to a 
solution of 2r ( 4-:aminobenzyl) -1,3 , 2-dioxaphosphorinane- 

2- oxide (0.13g) and triethylamine (0.23ml). in tetrahydro- 
f uran ( 20ml ) , under ice-cooling . Under nitrogen atmosphere , 

20 the mixture was stirred at room temperature over night. The 
solvent was evaporated, and to the residue was added water. 
The mixture was extracted with ethyl acetate. The organic 
layer was washed with water euid saturated sodium chloride 
solution, and dried with anhydrous magnesium sulfate. 

25 Under reduced pressure, the solvent was evaporated to give 
crude crystals, which were recrystallized from ethyl 
acetaterethanbl-hexeuie to give 2-(4-(7-(4-:methylphenyl)- 
2,3- dihydro - 1 -benzoxepin - 4 -carbonylamino ) benzyl ) - 1 , 3 , 2 - 
dipxaphpsE)hprin£me-2^oxide .(0.23g) as colorless crystals. 

30 mp 268-269*C. 

*H-NMR(^.ppin,. CpCli) s 1 . 75-1 . 87 ( 2H, m) , 2 . 40 (3H. s). 3.09 
(2H> t. J=4.5Hz), 3.24 (2H, d, J=21.6Hz), 4.02-4.19 (2H. 
m). 4.34-4.50 (4H. m) . 7.06 (lH,d, J=.8>4Hz ) . 7 . 23-7 . 32 ( 4H. 
m), 7.44-7.60 (6H,m), 7.81 (IH, s). 

35 IR(KBr) V,: 1652cin'. 

Anal, for CjeHasNOsP: 
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Calcd. C,68.70; H,5.77; N,2.86, 
Found C, 68.54;. Hv5-71; N,2i86... 
.Reference Example 52 . 

A suspension of N-(4TCbloromethylphenyl)-:7r( 4- 
5 methylphenyl).«2, 3-dihydro-l-benzoxepin^r 

( 0 . 18g) , . l-t7butoxycarbonyl-4-metliylaum±nopiperidine 
( 0 • 19g ) and potassium carbonate . ( 0 i 18g ) in^ dimethylf orm- 
amide (10ml) was stirred; at room temperature -over night. 
The solvent was evaporated, and tOt the residue wasv added 

10 water. The. mixture, was extracted with ethyl acetate. The 
organic layer was washed with water and saturated sodium 
chloride solution, and dried with anhydrous magnesium 
sulfate. Under reduced pressure, the solvent was 
evaporated, to give crude crystals , which were recrystallized 

15 from ethyl acetate-hexane to give N- ( 4- ( (N- { l^t-butoxy- 
carbonylplperidln- 4 -yl ) -N-methyl ) aminomethyl ) phenyl ) - 7 - 
{ 4 -methylphenyl ) - 2 , 3 -dihydro- 1 -benzoxepine- 4 - 
carboxamide..(0.25g) as colorless crystals, 
mp 203-204*C . 

20 'H-NMR(6ppm, CDCI3) : 1 . 37-1 . 70 {4H, m) , 1.46 (9H, s), 

1.77-1.83 (2H, m), 2.19 {3H, s), 2.39 (3H, s), 2.52-2.74 
(3H, m), 3.08 (2H, t, J=4.6Hz), 3.56 (2H, s), 4.18 (IH, br) , 
4.36 (2H, t, J=4.6Hz), 7.06 (IH, d, J=8.4Hz), 7 . 22-7 . 33 ( 5H , 
m), 7.43-7.61 (6H,m). 

25 : IRCKBi:) V : 2977:., 2933, 1695, 1668cm'\ 
.Anal, for C3cH43N304: - \ 

Calcd. €,14.33; H, 7.45; N, 7. 22. , 
Found C,74.00; H,7.41; N,7.26. 
Reference: Example 53 

30 To a suspensflpn of - 7-(4-methylphenyl)•^2,3-dihydro- 

lrbenzoxepine.r-4-carboxylic acid (0.6g) in/dichlorome thane 
(25ml) were added oxalyl chloride . (0 . 56ml) and dimethyl- 
formamide (catalytic. amount) undeoq ice-Gppling, and the 
mixture was. stirred at room temperature for , 2 hours. The 

35 solvent was evaporated, and therresidu^ was dissolved in 
tetrahydrof tiran. The mixture was dropwise added to a 
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: solution of ( 4 r-amlnophenyl ) [1 - X tert Tbutoxycarbpnyl ) ^ . 
plperldln-2r>yl ]methanone: ( 0 . 72g ) and trlethylamlne ( 0.. 9ml ) 
iji; tetrahydrof uran ( 50ml) / 

nitrogen atmosphere^ the mixture yW room. 

5 temperature over night . The solvent was evaporated, and to 

• ... . . 

the residue was added water. The:.mlxture w:as extracted- with 
ethyl .acetate-. The organic layer was washed with water cuid 
saturated sodium chloride solution , and dried with anhydrous 
magnesluin sulf ate ./ Under reduced pressure , the solvent was 
10 evaporated to give crude crystals , which were recrystaillzed 
.r from ethyl acetate-hexane to give (4- (l-( tert- 
butoxycarbonyl )piperldin- 2 -ylcarbonyl) -phenyl) - 7- (4- 
methylphenyl ) -2,3- dlhydro - 1 - benzoxeplne - 4 - carboxamlde 
(l.lg) as pale yellow crystals. 
15 mp 223-224*C. . 

^Hr-NMRC fippm, CDClj): 1.44 (9H, br) , 1.44-1.65 (4H, ra) , 
1.70-1.95 (IH, m), 2.00-2,20 (IH, m) , 2.39 (3H, s), 3.08 
(2H, t, J=4.4Hz) , 5.60 (IH, br) , 7.06 (IH, d, J=8.4H2) , 7.25 
(2H, d/. J-ll.SHz), 7.44-7.53 ( 4H, m) , 7 . 65 ( IH, br) , 7.69 
20 (IH^ br)> 7.82 (IH, br) , 7.94 (2H, d, J=8.8Hz). 
IR(KBr) V : 2942, 1678cm'. 
: Anal . for CasHjeNzQs '0 . 3HaO : 
Calcd. C,73.48; H,6.80; N,4.90. 
Found C,73^51? .H,6.6p; N,4.68. 
25 Reference Example 54 

To a mixture of 3-brompben2aldehyde (lOg) and 
methoxy-carbonylmethylenetrlphenylphosphine (20g) was 
added:^. toluene (150ml) , and the mixture was refluxed under 
nitrogen atmosphere for 2 hours . The solvent was evaporated, 
30 and the organic flayer was washed with water and saturated 
sodium :Chlorlde solution^ and dried with anhydrous magnesium 
sulfate. Under reduced pressure, the solvent was 
evaporated,, and; the residue was purified with silica gel 
column (ethyl acetate/hexane), to give methyl 3-bromo- 
35 clnnamate (10^7g) as colorless crystals. 

'H-NMR( (5 ppm, CDCl,): 3.82 (3H, s), 6.44 (IH, d, J=16.0Hz), 
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7.27 (IH, d, J=15.6H2) , 7,43-7,54 {2H/ m) , 7.62 (IH, d, 
j=16.0Hz). 7.66-7.68 (IH, m) . 

m(KBr) V : 1734, 4717cm''. ; - - ^ : V : 

Anal, for CioH^rOa: ■ ; - . . r 

5 Caicd. C,49, 82; H,3.76. / 
Found C , 4 9 . 9 0 ; H,3.9Q. 
Reference Example 55 

. . In a solution of .methanol (200inl) and ' 2N : sodium, 
hydroxide: (50ml) was dissolved, methyl 3-bromoclnnamate 

10 (10. 7g), and the mixture was stirred at room temperature 
over night , concentrated . and neutralized with IN 
hydrochloric acid. The mixture was extracted - with ethyl 
acetate. The organic layer was washed with water and 
saturated sodium chloride solution , and dried with anhydrous 

15 magnesium sulf ate. Under reduced pressure, the solvent was 
evaporated to give 3-bromophenylcinnamic acid : ( 9 • 2g) as 
colorless crystals. - 

'H-NMR(6ppm, CDCl3):.6.45 (IH, d, J=15.8Hz), 7.28 (IH, t> 
J=7-7Hz), 7.45-7.56 (2H, m), 7.67-7.75 (2H, m) . 

20 IR(KBr) V: 1688cm''. 
Anal, for C^HTBrOi: 
Calcd. C,47.61; H,3.11. 
Found 0,47.57; H,3.10. 
Reference Example 56 

25 A suspension of methyl 3-bromocinnamate (3.8g) , phenyl 

borate ,(2. Qg) ,1M potassium carbonate :( 20ml} and ethanol 
(lOml) in toluene ( ipoml) was stirred under argon atmosphere 
at room temperature for 30 minutes • To the react lonVmixture 
was addeditetrakis triphenyl-phosphinepalladium ( 0 • 9g ) , and 

30 the mixture was. refluxed over night and extracted wi tlx ethyl 
acetate. The organic layer was washed with, water and 
saturated sodium chloride solution , and dried with anhydrous 
magnesium sulfate. Under reduced pressure, the solvent was 
evaporated,' and the residue was purified with silica gel 

35 column (ethyl acetate/hexaneV to give colorless crystals 
( 3 . 6g) , 1 . 8g of which was dissolved in a solution of methanol 
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- ; r: ( lOOmJi ) and IN sodium, hydroxide ( 20ml ) • The mixture was 
stilrred at room: temperature over "night ; concentrated . 
neutralized - with IN ' hydrochloric acid and extracted with 
ethyl acetate : . ..The.: organic layer.was washed: with water and 
5 saturated sfbdium chloride solution , and dried with anhydrous 
magnesium sulfate.-; Under reduced pressure, the solvent was 
evaporated to give 3^phenylcihnamic acid ( 1 . 5g) as colorless . 
crystals^- 

'H-NMR( 6 ppm.,. GDCli): : 6 * 54 ( IH. d, J=16 . OHz ) , 7 . 39-7 . 67 ( 8H , 
iO m) , 7.76-7 ^?77^ ( lH^,m> vVf3^.87 r : r ^ ^ 

IR(KBr;) V ::1^709cm-V- - ; . ^ ; - *^. . - . 

Anal, f or Ci^HiiQi: 
Calcd. C, 80-34; H,5.39. 
Found C,80.62; H,5.40; 

15 Reference Example 57 

To 4-nitrobenzylphosphonic acid (0.5g) were added 
thiohyl chloride (5ml) and dimethylf ormamide (catalytic 
amount), and the mixture was refluxed under nitrogen 
atmosphere for 4 hours. The solvent was evaporated, and to 

20 the residue was added toluene. The solvent was evaporated. 
The residue was dissolved in tetrahydrofuran (15ml), and 
the mixture was copied to -7 8*C under nitrogen atmosphere. 
To the mixture was dropwise added dime thy Ipropanediamine 
(0.3ml) dissolved in tetrahydrofuran (2ml) and then 

25 triethylamine ( 1 . 6ml) , and the mixture was gradually wcumied 
to room temperature euid stirred at room temperature over 
night: The solvent was evaporated, and the residue was 
purified with silica gel column (ethyl acetate/methcinol/ 
triethylamine) to give colorless crystals, which were 

30 dissolved in ethanol C15ml) . To the mixture was added 10% 
palladium on carbon (0.04g), and catalytic hydrogenation 
was carried out at room temperature for 3.5 hours. The 
catalyst was filtered off , and the solvent was evaporated 
to give 2-(4-arainobenzyl)-l,3-dimethyl-l,3,2-diaza- 

35 phosphorinaner2-oxide (0.3g) as colorless crystals. 

'H-NMR(5ppm, CDCI3) : 1.09-1.27 (IH, m) , 1.68-1.85 (IH, m) , 
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2.65 (3H, s). 2.69 (3H, s). 2.72-3. 6i (4H, m) . 3.08 {2H, 
d. J=17.4Hz) , 6.65 (2H, d, J=8.iHz) ;"^6.96 (2H; dd, J=2.4; 
8-lHz) . ■ ■ ■ 

IR(KBr) V : 3339, 2897, leiScm'. - . 

5 Anal , f or Ci^HaoNjOP * 0 • SHjO : 

Calcd. C,55,72; H,8.03; N^16.24. - 
Found C, 55.69; H,7.98: N,16;13. 
Refer ehce Example 58 

To 4-nltrobenzylphosphonic acid (O.Sg) were added 

10 thionyl chloride ( 5ml ) and dimethylf ormamide ( catalytic- 
amount), and the mixture was refluxed for 3 hours under 
nitrogen atmosphere. The solvent wa^ evaporated, and to the 
residue was added toluene. The solvent was evaporated. The 
residue was dissolved in tetrahydrofuran (5ml), and the 

15 mixture was cooled to -78*C under liitrpgen atmosphere. To 
the mixture was drbpwise added dimethylethylenediamine 
(0.25ml) dissolved in tetrahydrbfuraji (2ml), and then 
tr iethylamine ( 1 . 5ml ) , and the mixture was gradually warmed 
to room temperature and stirred at room temperature over 

20 night. The solvent was evaporated, and the residue was 
purified with silica gel colvimn (ethyl acetate/ 
methanol/triethylamine) to give colorless crystals, which 
were dissolved in ethainol (15inl) . To the mixture was added 
10% palladium on carbon ( 0 . 05g ) , and catalytic hydrogenation 

25 \was carried, out at room temperature for 3 hours. The 

catalyst was filtered off , and the solvent was evaporated 
to give 2-(4-aminobenzyl)-1^3-dimethyl-l,3^2-diaza- 
phosphorane-2-dxide (0.3g) as yellow crystals. 
*H-NMR( fippm, GDCl,) : 2;61 (3H, s) , 2.63-2.71 (2H, m) , 2.66 

30 (3H, s), 3.00-3.07 (2H, m) , 3.13 (2H, d, J«18.2Hz), 6.63 
(2H, d, J«8.5Hz), 6.97 (2H, dd, J«2. 4 , 8 . 5Hz ) . 
IR(KBr) V: 3341, 2895, 1632cm*-. 
Anal, for CuHiaN30P-b.5HiO: 
Calcd. C,53.22; H,7.71; N, 16.93. 

35 Found C,53.23; H,7. 53; N, 16.83. 
Reference Example 59 
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'A suspension^ Of 3 -brbirio- 6/ 7,8.9 -tetr 
benzocycioheptari--5-one (4:6g; A* M. Cornelius and D. W. 
Cbmibs , Synth- Goit^ . ( 1994 ) , 24 ( 19 ) , 2777-2788 ) , 4- 
m^thyiphenyi bbrkte (3. 8g) , 2M potassium (30ml) 
5 arid ethanblCSOml) in toluene ( 100ml) was stirred under argon 
atmospiiere at room temperature for 30 minutes'. -To the 
reaction mixture was added tetrakistriphenylphbsphine- 
palladiumi (i. 5g) / and the mixtuire was ref luxed over night 
arid extracted with 6thyl acietate • The organic . layer was 
10 washed with water ^^dr sa^ so^lium tohloride sdaiutioh> ■ 

arid dried wlH;h-anhy sulfate. Under reduced 

pressure, the solvent was evaporated, and the residue was 
purified with silica gel column (ethyl ace tate/hexane) to 
give pale brown oil ( 5 . 7g) , to which were added sodium 
15 methoxide (6.2g) and dimethyl carbonate (100ml). The 

mixture was refluxed under nitrogen atmosphere for 8 hours 
a:nd poured into IN hydrochloric acid under ice -cooling . The 
mixture was extracted with ethyl acetate . The organic layer 
was washed with water and saturated sodium chloride solution , 
20 and dried with cinhydrous magnesiiim sulfate . The solvent was 
evaporated, and the residue was purified with silica gel 
column (ethyl acetate/hexane) to give brown oil (5.5g), 
which was dissolved in dichlorome thane (20ml). To the 
mixture was dropwise added sodium boron hydride dissolved 
25 in methanol, under ice-cooling. After starting materials 
disappeared, water was added to the reaction mixture , and 
the mixture was concentrated and extracteid with ethyl 
acetate. The organic layer was washed with water and 
saturated sodium chloride solution, and dried with anhydrous 
30 magnesium sulfate. . The solvent was evaporated, and to the 
residue were added IN sodium hydroxide (40ml), methanol 
( 40ml) and diethylether (100ml) . The mixture was heated to 
50*0 for 30 minutes and concentrated. To the residue was 
added IN sodium hydroxide, and the mixture was extracted 
35 with water, washed with ethyl acetate and acidified with 
hydrochloric acid. The mixture was extracted with ethyl 
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acetate. The organic layer was washed with water and 
saturated sodium chloride solution , ahd dried with anhydrous 
magnesium sulfate. The solvent was eivaporated, and the 
residue was dissolved In Dlglyme{ 20ml) . To the mixture was 
5 added hydrochloric acid (5mi )/ and the mixture was heated' 
to lOO^C for 6 hours and poured into water. The mlxttire was 
extracted with ethyl acetate. The organic layer was washed 
with water and saturated sodium chloride solution, and dried 
with anhydrous magnesium sulfate. The solvent was 
10 evaporated to give 2 - ( 4 -methylphenyi ) - 6 » 7 dlhyiaro- i5H- " 
benzocycloheptene-8rceu:boxyiic acid (0.3g) ' as colorless 
crystals. 

'H-NMR( <5ppm, CDCla): 2 . 07-2 . 16 ( 2H, m) , 2 . 40 (3H, s), 2.70 
(2H, t, J=6.i5Hz), 2.86-2.91 (2H, m) , 7 . 21-7 . 28 (3H, m) , 
15 7.44-7.56 (4H, m) , 7.91 (IH, s) . 
IR(KBr) V: 2930, 1678cm"'. 

Anal, for C19H18O2: " 
Calcd. 0,81.99; H,6.52. 
Found C,81.64; H,6.41. 

20 Reference Example 60 

In dimethylf ormamide (100ml) was added 4-bromo- 
thlophenol (25g). To the solution were added ethyl 4- 
bromobutyrate (30g) and potaisslum carbonate ( 36g} / and the 
mixture was stirred at room temperature over night. The 

25 solvent was evaporated, and to the residue was added water . 
The 'mixture was extracted with ethyl acetate. The 'organic 
layer was washed' with and saturated sodium chloride solutlozi , 
and dried with anhydrous maghesium sulfate. The solvent was 
evaporated, and to the residue were a:dded IN sodium hydroxide 

30 (240ml) and methanol (126ml). The mixture was stirred at 
room temperature over night and concentrated. The residue 
was dissolved in water, and the mixture was washed with ethyl 
acetate. The aqueous layer was acidified with hydrochloric 
acid under ice-cooling. The mixture was extracted with 

35 ethyl acetate. The organic layer was washed with and ' 

saturated sodium chloride solution , and dried with anhydrous 
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ihaighesluih" sulfate. The solvent' was evapoirated to give 
coidrliess cry^tdls (32g), to which wa^ a:dded poly^^ 
acid ( 250g) , and the stlrr^d^at 100^ f or 1 liour 

aiid pbuired into ice-water. The mixture was extraicted with 
5 ethyl acetate. The organic layer was washed with water, 
sodium hydrb^en dairbonate solu^ and saturated^ 

sodium chloride solution ; and dried with anhydrous magziesium 
sulfate.: The solvent was evaporated to giVe brown crystals 
(13 . 6g ) / to which were added sodium methoxicle' ( 14 •^2g ) ^ arid 

10 dlinethyi carbonate (2d6ml), arid the" miktur^^ was ref luxed 
uhdei: nitrogen atmosphere f ot* 8 hours . ' tind^er. ide-co61ing, 
the mixture was poured into IN hydrochloric acid. The 
mixture was ektracted with ethyl acetate I The organic layer 
was washed with and saturated sodium chloride solution, and 

15 dried with anhydrous magnesium sulfate, the solvent was 
evaporated to give brown crystals (11.5g), which were 
dissolved in dichloromethane ( 100ml }• To the mixture was 
dropwise added sodium boron hydride dissolved in methanol , 
under ice -cooling. After steorting materials disappeared, 

20 water was added to the reaction mixture, and the mixture 
was concentrated and extracted with ethyl acetate. The 
organic layer was washed with and saturated sodium chloride 
solution, and dried with anhydrous magnesium sulfate. The 
solvent was evaporated , and to the residue were added IN 

25 sodium hydroxide ( 100ml }, methanol (100ml) and diethylether 
(500ml). The mixture was stirred at room temperature for 
1.5 houris and concentrated. To the residue was added IN 
sodiiim hydroxide, and the mixture Was extracted with water, 
washed wi tlx diethylether and acidified with hydrochloric 

30 acid. The mixture was extracted with ethyl acetate. The 
organic layer was washed with and saturated sodium chloride 
solution, ' and dried with anhydrbus magnesium sulfate. The 
solvent was evaporated, euid the residue was dissolved in 
bigiyine (100ml) . To the mixture was added hydrochloric 

35 acid (20ml), and the mixture was heated to lloX} for 2.5 
hours and poured into water. The mixture was extracted with 
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ethyl acetate. The organic layer was washed with ind 

isaturated sodltim chloride solution , and dried with ihhydrbus 

* - • ■■ - . • . . 

magnesium sulfate. The isblveht was ^^vaporated to give- 
colorless crystal (l;ig)# Ig of which was' suspend^*d' 
5 dichlorome thane ( 15ml) . To the suspenision were added^ 
oxalyl chloride (Iml) and dimethylf ormamide (catailytic 
amount ) lander ice^ cooling, and the mixture was stirred at 
room temperature for 2 .5 hours . The solvent'was evaporated,, 
and the residue was dissolved in tetrahydrofuran^. The; 

10 mixture was dropwise added to a solution of. 4- (tert-^ 

butyldimethylsilylpxy) aniline (0.76g) and triethyl^ine 
(1.6ml) in tetrahydrofuran (20ml) , under ice-cooling. 
Under nitrogen a; tmosphere, the mixture was stirred at room 
temperature over night. The solvent was evaporated, and to 

15 the residue was added water. The mixture was extracted with 
ethyl acetate. The organic layer was washed with wat^r aiid 
saturated sodium chloride solution , and dried with anhydrous 
magnesium sulfate. Under reduced pressure, the solvent was 
evaporated to give brown oil (1.8g), to which were added 

20 4-methylphenyl borate ( 0 . 5g) , IM potassium carbonate ( 15ml ) , 
ethemol (15ml) and toluene ( 500ml) , and the mixture was 
stirred under argon atmosphere at room temperature for 30 
minutes. To the mixture was added tetrakistriphenyl- 
phosphinepalladium (0 . 2g) , and the mixture was ref luxed over 

25 night. The mixture was extracted with ethyl acetate, and 
the organic layer was washed with water and saturated sodium 
chloride solution, and dried with anhydrous magnesium 
sulfate. Under reduced pressure, the solvent was 
evaporated, and the residue was purified with silica gel 

30 column (ethyl acetate/hexane ) to give colorless crystals 
( 1 . 3g) r which wer<B dissolved in ethyl acetate ( 50ml) . To 
the mixture was added hydrochloric acid (5ml) , and the 
mixture was stirred at room temperature f or 1 . 5 hours , washed 
with sodium hydrogen carbonate solution, water, saturated 

35 sodium chloride solution , and dried with anhydrous magnesium 
sulfate. Under reduced pressure, the solvent was 
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evapbrated to give 7 - (4 -^-metihyiphenyl ) -N- (4 -hyclroxy ^ • 

raetliyiphenyl ) -2 , 3~dlhydr6-l-benz6thiepirie-4-carb6xam±de 

• . • . • . ■ ' • . * • 

(l.Og) as coioriesTs crystals : • : 
'H-NMR( <5ppm; CDCi,): 2^40 (3H, s) ; 3.08- (2H, -t ; J=5^:8H2K 
5 3.29 (2H, t, J=5.8Hz) ; 4.69 (2H; s) , 7 . 24-7 . 28 ( 2H; m) , 
7.35-7.62 (lOH. m); 7.71 (1H> br) . ^ 
IR(kBr) V : 3314, 2928, 16 49cm'';- 
Anal, for CzsHiaNOzS • O . SfiiO : ^ 

Calcd- C/74.12r^H/5.82r N.;3 ^ 46 i' "■. ;• - • • • - - / r -ji'. .. 

10 Found C,74.10; ii,5l65; N%3U7^ ^ ^ ^ ^ r >^ 

Refer-ence -Excunple ' 61. ^- '■-^•f-;-"- "'"v^"- 

In dimethylforTiiemiide (lOOml) was dissolved 4-bronio^ 
phenol (17.3g) . To the solution were added ethyl 4-bromo- 
butyrate (21.2g) cind potassium; ceirbonate (25g), and the 

15 mixture was stirred at room temperature over night. The 
solvent was evaporated, and to the residue was added water. 
The mixture was extracted with ethyl acetate. The organic 
layer was washed with and saturated sodiiuii chloride solutioti, 
and dried with anhydrous magnesium sulfate . The solvent was 

20 evaporated, and to the residue were added 3N sodium hydroxide 
(100ml) euid methanol (60ml) . The mixture was stirred at f 70*0 
for 30 minutes and concentrated. The residue was dissolved* 
in water , and the mixture was washed with diethylether . The 
aqueous layer was acidified with hydrochloric acid under 

25 ice-cooling, and the mixture was extracted with ethyl 

acetate. The orgsmic layer was washed with cuid saturated 
sodium chloride solution, euid dried with anhydrous magnesium 
sulfate. The solvent was evaporated to give color leiss 
crystal (23. 9g), to lOg of which was added polyphosphoric 

30 acid (120g) . The mixture was stirred at 100*C for 45 minutes 
and poured into ice-water. The mixture Was extracted with 
ethyl acetate. The organic layer was washed with water, 
sodium hydrogen carbonate, solution, water ajid saturated 
sodium chloride solution , and dried with euihydrous magnesium 

35 sulfate. The solvent was ievaporated, and the residue was 
purified with silica gel column (ethyl acetate/hexane) to 
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give 7-brbmo-2,3,4,5-tetrahydrobenzoxepin-5-one as yellow 
b±l (6.5g). 

*H-NMR( 5ppm, CDCI3 ) : 2.15-2.29 (2H, m) , 2 . 89 ( 2H / t , 
J^T.bHz), 4.24 (2H, t, J«6 . 6Hz ) , 6 - 97 ( IH, d, J=8.8Hz), 7.50 
5 (IH, dd/j=2.6, 8.1Hz)/ 7.87 (1H; d, J=2.6Hz)/ 
IR(heat) V: 2969, 1686Gm'^; 
Reference Example 62 

To 7-bromo-2,3,4,5-tetrahydrobenzoxepin-5-one (6.5g) 
were added 4-methyiphenyl borate (4.1g), 2M potassium 

10 ceorbonate ( 30ml ) , ethanol ( 30ml ) and toluene ( 100ml ) , and the 
mixture was stirred under argon atmosphere at room 
temperature for 30 minutes. To the. mixture was added 
tetrakistriphenylphosphinepalladium (1.3g), and the 
mixture was refluxed over night and extracted with ethyl 

15 aceteite. The organic layer was washed with water and 

saturated sodium chloride solution , and dried with anhydrous 
magnesium sulfate . Under reduced pressure , the solvent was 
evaporated, and the residue was purified with silica gel 
column (ethyl acetate/hexeuie) to give pale yellow crystal 

20 (5.7g}, to 3.6g of which was added sodium methoxide (3.9g) 
and dimethyl carbonate ( 50ml ) . Under nitrogen atmosphere , 
the mixture was refluxed for 8 hours and poured into IN 
hydrochloric acid under ice-cooling. The mixture was 
extracted with ethyl acetate. The organic layer was washed 

25 with and saturated sodium chloride solution, and dried with 
anhydrbus magnesium sulfate , and the solvent was evaporated. 
The' residue was purified with silica gel column (ethyl 
ace^ate/hexane) to give colorless crystal (3.5g}, 1.8g of 
which was dissolved in dichlorome thane (25ml). To the 

30 mixture was dropwise added sodium boron hydride dissolved 
in methanol, under ice-cooling. After starting materials 
disapp^eured, water was added to the reaction mixture, arid 
the mixture was concentrated and extracted with ethyl 
acetate. The organic layer was washed with and saturated 

35 sodium chloride solution , and dried with anhydrous magnesium 
sulfate, and the solvent was evaporated. To the residue 
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were added IN sbdluiti hy^^ arid 
-diethylether (2Simi) , and the mixturfe wa^^^ stirred at rbonii^ 
t^pejirature f or'30 mihiites and cbhcentrated'. To tlie m±xt\ire 
was added IN sodliim hydroxide, and the mixture w<as extracted' 
5 with water, washed with diethylether and acidified with " 
hydrochloric acid. The mixture Was extracted with etiiyl 
acetate / The brgsuiilc layer was' washed with a!nd saturated 
sodium chloride solution, and dried with anhydrous tnagrie^^^ 
sulfate. The sblvent was evaporated; arid the irfesidUe^was 

10 diissolved in Diglyme ( ZSihl ) . To the mixture w^^ added ^ 
hydrbchiorlc acid i( Sfnl ) ; and the mixture was heal^dr^t'^lOO^G- 
for 40mlnutes and poured into water. The mixture was 
extracted with ethyl acetate. The organic layer was washed 
with and saturated sodium chloride solution, and dried with 

15 anhydrous magnesium sulfate. The solvent was evaporated to 
give 7 - (4-methylphenyl) - 2 , 3-dihydro-l-benzoxepine-4- 
carboxy lie acid (l*2g) as colorless crystals, 
mp 255-256*C. 

'H-NMR{5ppm, CDCl,): 2.40 (3H, s), 3.02 (2H;t. J=4.6Hz), 
20 4.33 (2H, t, J«4.6Hz), 7.05 (IH, d, J=8 . 6Hz ) , 7 . 24 (2H, d, 
J=8.2Hz), 7.46 (2H, d, J=i8.2Hz), 7.47-7.56 (2H, m) , 7-78 
(IH, s). 

IR(KBr) V: 2996, 1694cm\ 

Anal, for CiaHi«03: 
25 Calcd. C,77.12; H,5.75. 

Found C,76.91; H,5.75. 

Reference Example 63 

In dichloromethane (10ml) was suspended 7- (4 -methyl- 

phenyl ) - 2 , 3 -dihydro- 1 -benzoxepine- 4 -carboxylic acid 
30 ( 1 . Og ) and to the suspension were added oxalyl chloride ( 1ml ) 

and dimethylf ormamide (catalytic amount) under ice-cooling. 

The mixture was stirred at room temperature for 3 hours. 

The solvent was evaporated, and the residue was dissolved 

in tetrahydrof uran . The mixture was dropwlse added to a 
35 solution of 4- ( tert-btityldimethyl-silyloxy )aniline 

( 0 . 93g ) and trie thy lamine ( 1 . 5ml ) in tetrahydrof uran ( 15ml ) , 
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* . . ... ,^ . . 

under Ice -cooling . Under nitrogen atrno sphere « the mixture 
was stirred at room temperature over night . The solvent wais 
evaporated, and to the residue was added water. The mixture 
was extracted with ethyl acetate . The organic layer was 
.5 washed with water and saturated sodium chloride solution, 

- ' ■ 

and dried with anhydrous magnesium sulfate. Under reduced 
pressxire, the solvent was evaporated, and the residue was 
purified. with silica gel column (lathyl acetate/hexane) to 
give colorless oil (1.88g)> which was dissolved Ih ethyl 

• ; • . ' . - . • . ...... ^ . 

10 acetate (20ml) . To the mixture was added hydrochloric acid 
(5ml), and the mixture was stirred at room temperature 1.5 
hours. The mixture was washed with sodium hydrogen 
carbonate solution, water eind saturated sodium chloride 
solution, and dried with anhydrous magnesium sulfate. 

15 Under reduced pressure, the solvent was evaporated, and the 
residue was purified with silica gel column (ethyl 
acetate/hexane) to give colorless crystals (0.9g), which 
was suspended In dlchlorome thane (60ml) . To the suspension 
were added lithium chloride (O.lg) and trlethyleimlne (1ml) . 

20 To the mixture was dropwlse added methanesulf onyichlorlde 

(0.3ml) under Ice- cooling, and the mixture was stirred at 

room temperature over night. The solvent was evaporated, 

and to the residue was added water. The mixture was 

extracted with ethyl acetate . The organic layer was washed 

' 25 with water and saturated sodium chloride solution, and dried 

with anhydrous magnesium sulfate . Under reduced pressure, 

• • . . . ■ . ■ 

the solvent was evaporated, and the residue was purified 

with silica gel column (ethyl acetate) to give N-(4-:, 
chloromethylphenyl ) - 7 - ( 4 -methyl -phenyl ) - 2 , 3 - dlhydro- 1 - 

30 benzoxeplne-4-carboxamlde (0.4g). 

^H-NMR( 6ppm, CDCI3): 2.39 (3H, s) , 3.08 (2H, t, J«4.6Hz)^ 
4.36 (2H, t, J=4.6Hz), 4.59 (2H, s), 7.06 (IH, d, J:=8,4H2), 
7.22-7.26 (2H, m) , 7.36-7.53 (6H, m) , 7.60 (2H, d, J«8.4Hz), 
7.(55 (IH, s) . 

35 IR(KBr) V : 3025, 1649cm'\ 
Reference Example 64 . 
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In tetrahydrof uarari ( SOml ) were suspended p-nitro- 
phehethyibrbtalde ( 2 . 3g ) and sodltim Iodide ( 1 * 5g ) . To the 
suspienslpn was added plperidine (4ml}; and the mixture was 
stirred at room temperature over nlglxt. Tlie Solvent Was 
5 evaporated, and to the residue was added wateir. The mixture 

• " ' * ■ 

was extracted with ethyl acetate. The organic layer was 
washed with water and ' saturated sodium 'chloride sbiiitlon , 
and dried with aiihydrous magnesium sulfate . Under rWdtlced 
pressiire , the sblveht was evaporated to give 5^^^^ 

10 ( 2. 3gK which was diissdlved In ethaiibl' ( 5<im±^ ^ 
miixtiire Was add^d 10% palladium on car^ 
catalytic hydrbgenatlon was carried but at r^ 
over night. The catalyst was filtered off , and the solvent 
was evaporated to give 1- ( 2- ( 4-aminophenyi)ethyi) - 

15 piperidine (2.0g) as yellow oil. 

'H-NMR(6ppm, CDCl,); 1.43-1.50 (2H, m), 1.56-1.67 (4H, m) , 
2.42-2.53 (6H, m) , 2.67-2.75 (2H, m), 3.55 (2H, br) , 6.62 
(2H, d, J=8.4H2), 6.99 (2H, d, J=8.4Hz). 
IR(neat) V : 2935, 1623cmt*^. 

20 Reference Example 65 

To 5 • -bromo-2 ' -hydroxyacetophenone ( iOg) were added 
4 -methylpheriyl borate ( 6 . 7g ) , 2M potassium carbonate ( 70ml ) , 
ethanol (70ml) and toluene (200ml), and the mixture was 
stirred under argon atmosphere at room temperature for 30 

25 minutes. To the mixture was added tetraklstrlphenyl- 

phosphinepailadium ( 2 . Ig) , and the mixture was ref luxed over 

... . • ■ " 

night. The mixture was extracted with ethyl acetate; and 
the organic layer was washed with water and saturated sodium 
chloride solution, and dried with anhydrous maghesliim 

30 sulfate. Under' reduced pressure, the solvent was 

evaporated, and the residue was purified with silica gel 
column (ethyl acetate/hexane) to give pale yellow crystal 
(7.4g) , 2.3g of which was dissolved in pyridine (15ml} • To 
the mixture was added benzoyl chloride ( 1.4ml) , and the 

35 mixture was stirred at room temperature foir 30 minutes. The 
solvent was evaporated, and to the residue was added water. 
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The mixture was extracted with ethyl acetate , and the organic 
layer was washed with water and saturated sodium chloride 
isolutlon, and dicldd with anhydrous magnesium sulfate. 
Under reduced pressure « the solvent was evaporated to give 
5 colorless crystals (3. Og), 2.9g of which was dissolved In 
pyridine (2:5ml) . To the mixture was added potassium 
hydroxide {0.7g) little by little at 50X^ . The mixture was 
stirred at 50*C for 1 hour, and the solvent was evaporated. 
To the reisidue Was aidded 10% acetic acid under ice-coQling« 

10 and the mixture was extracted with ethyl acetate. The 

organic layer was washed with water and sattirated sodium 
chloride solution, and dried with anhydrous magnesium 
sulfate. Under reduced pressure, the solvent wa:s 
evaporated to jgive yellow crystal ( 2 . 3g) , to which was added 

15 sulfuric acid (0.37ml) and acetic acid (15ml) . The mixture 
was ref luxed for 1 hour and poured into ice -water. The 
mixture was extracted with ethyl acetate . The organic layer 
was washed with water and saturated sodium chloride solution , 
and dried with anhydrous magnesium sulfate. Under reduced 

20 pressure, the solvent was evaporated, to give colorless 

crystal (2.1g), which was dissolved in dime thylsulf oxide 
(150ml) . To the inixture was dropwise added a solution which 
was prepared by adding a solution of trimethylsulf oxonium 
iodide (2.3g) in dime thylsulf oxide (60ml) dropwise to a 

25 suspension of sodium hydride (60%, 0.44g) in 

dime thylsulf oxide (10ml) and stirring the mixture under 
nitrogen atmosphere at room temperature for 40 minutes . The 
mixture was stirred at room temperature for 3 hours and 
furthier stirred at 50*C for 2 hours. The mixture was poured 

30 . into water , and the mixture was extracted with ethyl acetate • 
The organic layer was washed with water and saturated sodium 
chloride solution, and dried with anhydrous magnesium 
sulfate. Under reduced pressure, the solvent was 
evaporated, and the residue was purified with silica gel 

35 column (ethyl acetate/hexane) to give pale yellow crystals 
(1.7g), to which were added tributyltin hydride (2.1ml), 
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2;2* -azobl6(isobutyro-nitri^ (0.64g) and toluene (50ml) • 
The raixtuf^e wsLs' stirred Under nitrogen atmosphere at ibO*C 
f or 1 liour , washed with water and saturated sodium chloride 
soiutibn^ aiild dried with anhydrous iriagneslurni sulfate. 
5 Under reduced' ptessiire r the sblvent was evapbrated, and the 
residue Was purifiied with silica gel column (ethyl 
acetate/hexcLhe ) to give colorless crystals ( 0 . 65g) , to which 
were ddded sodium methoxide ( 0 . 54g) and dimethyl carbonate 
( 25mi ) l^e mixt'u^ 
10 for 8 * hoiirs and - poured iiito IN hydrbcliloric acid under 
ice-c661inc| . The mixture was extracted with ethyl acetate . 

The organic layer was washed with and saturated sodium 
c&ioride sblutibn, and dried with anhydrous magnesium 
sulfate. The solvent was evaporated to give pale brown oil 
15 {0 . 76g) / which was dissolved in dichlorome thane (50ml) . To 
the mixture was dropwise added the solution of sodium boron 
hydride in methanol at -lOt^. After starting materials 
diisappeared, water was added to the reaction mixture, emd 
the mixture was concentrated extracted with ethyl acetate. 
20 The organic layer was washed with and saturated sodixim 
chloride solution, euid dried with anhydrous magnesium 
sulfate, and the solvent was evaporated. To the residue 
werie added IN sodium hydroxide ( 20ml) and methanol (200ml) , 
and the mixture was stirred at room temperature for 3 hours, 
25 cbhcehtrated and acidified with hydrochloric acid. The 
mixture was extracted with ethyl acetate . The organic layer 
was. washed with and saturated sodium chloride solution, and 
dried with anhydrous magnesium sulfate, and the solvent was 
evaporated. The residue was dissolved in Diglyme {50ml), 
30 cUid to the mixture was added hydrochloric acid (10ml) . The 
mixture was stirred at 100*C for 30 minutes and poured into 
water^. The mixture was extracted with ethyl acetate. The 
organic layer was washed with and saturated sodium chloride 
solution, and dried with anhydrous magnesium sulfate. The 
35 solvent was evaporated to give 7-(4-methylphenyl) -2- 

phenyl^2 , 3-dihydro-l-benzoxepihe-4-carboxylic acid ( 0 . 4g) 
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as colorless crystals, 
mp 296-297*C. 

'H-NMR( 6ppni, CDCI3) : 2.40 ( 3H , S ) , 3 . 10-3 . 39 ( 2H, m) , 5.02 
(1H/ dd, J=1.8, 8.8H2), 7.10 (IH, d, J=8.4Hz), 7.12-7.27 
5 (2H, m) / 7.35-7,53 (8H, m) , 7.58 (ik/ d, J=2.2Hz), 7 .86 (IH, 
d, J=2.0H2)- 
IR(kBr) V : i673cm"V. 
Anal, for C24Hao6, • 0 . IHaO : 
Galcd. C,80.47; H.5.68. 

10 Found 80. 41; H,5.73. 
Reference Example 66 

In 1 , 2-d±chloroetliane (lOOihl ) were suspended p-nitro- 
benzylamlne liydrochloride (7.5g). 4H-t:e1:rahydropyran-4- 
one (4.0g) and trlethylamine {5-6nil) , arid to the suspension 

15 was added sodium triacetoxy boron hydride (ll.Bg) under 
ice-cooling. The mixture was stirred under nitrogen 
atmosphere at room temperature for 5 hours . To the mixture 
were added 37% formalin {3.6ml) and sodium triacetoxy boron 
hydride (11.8g) under ice- cooling, and the mixture was 

20 stirred under nitrogen atmosphere at room temperature for 
4 hours. The solvent was evaporated, and the residue was 
neutralized with sodium hydroxide. The mixture was 
extracted with ethyl acetate. The orgsihic layer was washed 
with water and saturated sodium chloride solution, and dried 

25 with anhydrous magnesium sulfate. Under reduced pressure, 
the solvent was evapprated to give brown oil (lOg) , to which 
were added reduced iron (9g) and acetic acid (200ml) . The 
mixture was stirred at room temperature over night . The 
solvent was evaporalfed, and to the residue was added ethyl 

30 . acetate. The precipitate wais filtered off, and the filtrate 
was washed with sodium hydrogen cetrbonate solution, water 
and saturated sodium chloride solution, and dried with 
anhydrous maghesitmi sulfate. Under reduced pressure, the 
solvent was evaporated to give 4- {N-methyl-N-( tetrahydro- 

35 pyran-4 -yl ) aminomethyl ) aniline { 7 . 3g ) as colorless 
crystals. 
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mp 93-94X3. 

'H-NMR ( 6 ppm , CDCia ) : 1 . 65 - 1 1 76 ( 4H , m ) , 2 . 19 ( 3H , S ) , 
2.58- 2 . 68 ( 1H: m ) , 3 . 36 ( 2H , dt / j=3 .2,11. 3Hz ) / 3 . 48 ( 2H ; 
s), 3.60 (2H, br), 4.00-4.05 (2H, m), 6.65 ( 2H; d/ J=6 . 4H2 ) , 
5 7.09 (2H, d, J=8.4Hz). 

IR(KBr) V : 29152, 2844/ 2768, 1613cm'\ 

Anal, for CiiHjoNaO • 0 . IHaO : 

- * * ' • • • - ■. ■ ' . 

; Calcd. CW0.30; H,9!.i7; N,12.6ll 

Fpund C,70.21; H,8.85; N/12.64. w . 

10 Reference Exeunple 67 

In methanol ( 20nLl ) was dissolved ethyl levulinate ( 1 Og ) , 
. and to the mixture was added sodium boron hydride (.0.7g) 
at -78*C. The mixture was warmed to room temperature, and. 
to the mixture was added ammonium chloride solution. The 
15 mixture was conceintrated , extracted with diethylether , and 
dried with anhydrous magnesium sulfate. The solvent was 
evaporated to give colorless oil (9.3g) , which was dissolved 
in tetrahydrofuran (50ml) . To the mixture was added 
triethylamine ( 10 . 6ml) under ice -cooling, and to the mixture 
20 was dropwise added methane -sulfonylchloride (4.9ml). The 
mixture was warmed to room temperature, and the solvent was 
evaporated. To the residue were added sodium iodide ( 11 • 4g) 
and acetone (50mi) , and the mixture was stirred at 50*C for 
2 hours. The solvent was evaporated, and to the residue was 
25 added ethyl acetate. The precipitate was filtered off, and 
the solvent was evaporated. The residue was purified with 
silica gel column (ethyl acetate/hexane) to give colorless 
oil ( 7 . Og ) , which was dissolved in dimethylf onheimide ( 20ml ) . 
The mixture was dropwise added to a solution of methyl 
30 5-bromosalicylate (1.8g) and sodium hydride (60%, 0.33g) 
in dimethylf ormamide (20ml) , under ice-cooling, and the 
mixture was stirred at 50X^ over night. The solvent was 
evaporated, and to the residue was added water. The mixture 
was extracted with ethyl acetate. The organic layer was 
35 washed with water euid saturated sodium chloride solution > 
and dried with. anhydrous magnesium sulfate. Under reduced 
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pressure, the solvent was evaporated, and the residue wasf 
purified With silica gel column (ethyl acetate/hexane)' to 
give colorless oil (i. Ig), which was dissolved in 
tetrahydrofuran (20ml) . The mixture was dropwise added to 
5 a solution of lithium diisopropylamine , which was prepared 
by diisopropylamine (0.37g) and a solution of n-biityi 
lithium in hexane (1.6M, 2.1ml), in tetrahycirofurah, at 
-78X^. The mixtiire was stirred at room temperature under 
argon atmosphere over night and poured into water. The 

10 mixture was extracted with ethyl acetate * The organic layer 
was washed with water and saturated sodium chloride solution , 
and dried with anhydrous magnesium sulfate. Under reduced 
pressure, the solvent was evaporated, and the residue was 
purified with silica gel column (ethyl acetate/hexane) to 

,15 give colorless oil (0.3g), which was. dissolved in 

dichlorome thane (25ml). The mixture was dropwise added to 
a solution of sodium boron hydride in methanol at -10*C . After 
starting materials disappeared, water was added to the 
reaction mixture, and the mixture was concentrated and 

20 extracted with ethyl acetate. The organic layer was washed 
with and saturated sodium chloride solution , and dried with 
anhydrous magnesium sulfate. The solvent was evaporated, 
and the residue was dissolved in dichlorometheuie (25ml). 
To the mixture was added triethylamine (0. 74ml) , and to the 

,25 mixture was dropwise added methanesulf onylchloride 

( d . iSmi) under ice-cooling - The mixture was stirred at room 
temperature under nitrogen atmosphere over night:, washed 
with water and dried with anhydrous magnesium sulfate. The 
solvent was evaporated, and the residue was purified with 

30 silica gel column (ethyl acetate/hexane) to give colorless 
crystals {0.2g), to which were added 4 -me thy Iphenyl borate 

• - ■ . 

(O.lg), IM potassium carbonate (2.5mi), ethanol (2.5ml) and 
toluene (15ml). The mixture was stirred under argon 
atmosphere at room temperature for. 30 minutes , and to the 
35 mixture was added tetrakistriphenylphosphinepalladium 

(0.03g) . The mixture was refluxed over night and extracted 
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with ethyl acetate . The organic layer, was washed with water 
and saturated sodium chloride sblutibh, and dried with 
anhydrous magnesium sulfate. Under reduced pressure, the 
solvent was eVaporated^ and the residue was purified with 
5 siiica gel column (ethyl acetate/hexane) to give colorless 
crystals (0.2g), to which were added IN sodium hydroxide 

• , .*- , ' *»» J'. 

( 5mi) and methanol ( 5dml) . The mixture was ref luxed for 30 

minutess , concentrated, acidif ied with hydrochloiric acid ajiCL 

■>_■■*■.• ■ • • . , . ■ ' ■ , - •' . ' ' . -■ • • 

extracted with 6thyi acetate . The organic layer was washed 
10 with and saturated sodium chloride solution, arid dried with 
anhydrous magnesium sulfate. The solvent was evaporated to 
give 7-(4-methylphehyl)'"2--raethyl-2,3-dihydro-l- 
benzoxepine-4-carboxylic acid {0.2g) as colorless 

crystals. 
15 mp 224-225*C . 

'H-NMR(6ppm, CDCla): 1.53 (3H, d, J=6.2Hz), 2.40 (3H, s), 

2.81 (IH, ddd, J=2.2, 8.8, 18.0Hz), 3.08 (IH, d, J=18.0Hz), 

4.17-4.27 (lH,m), 7.04 (IH, d, J«8.2Hz), 7.24 (2H, d, 

J=7.4H2), 7.44-7.52 (4H, m) , 7.77 (IH, d, J=2.2Hz). 
20 IR(KBr) V: 2973, i674cm''. 

Anal, for Ci9HieOa: 

Caicd. C,77.53; H,6.16. 

Found C,77.60; H,6.14. 

Reference Example 68 
25 In ethanol (10ml) and ethyl acetate (60ml) was 

dissolved 4-methylphenyl 4-nitroben2yl sulfone (0.5g; iS. 

Bram et al.. Synthesis, 1987, 56-59). To the mixture was 

- • . ■ . . . ■ ' •( ; ■ • 

added 10% palladium on carbon (0.05g) and catalytic 
hydrogenation was carried out at room teihperatuzre over night . 
30 The catalyst was filtered off , and the solvent was evaporated 
to give 4 -aminohi^nzyl 4-methylphenyl sulfone (0. 4g) as 
colorless crystals. 

'H-NMR( 6ppm. CDCI3) : 2.42 (3H, s), 4.16 (2H, s), 6.56 (2H, 
d, J=8.4Hz), 6.86 (2H, d, J=8.4Hz), 7.24 (2H, d, J=8.2Hz), 
35 7.52 (2H, d, J=8.2Hz). 

IR(KBr) V: 3443, 3370, 2926, 1612cm*'. 
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Anal, for CuHisNCS • 0 . 2H2O : . ; 

' . •' '■ • • • ■■.■»•.. * • . • _ ^ 

Calcd. C,63.47; H,5.86; N,5.29. 

• • - . ■ .... - • • > . • - . 

Found C, 63.63; H,5. 86; N,5.09. 
Reference Example 69 . 
5 In 1, 3-d±chloroethane (50ml) were suspended cyclo- 

pentanone (lg}« methylamlne hydrochloride (1.6g) and 
trlethylamlne (3.4ml}/ and to the suspension was added 
sodium trlacetoxy boroxi hydride (3.5g) under Ice-cooling. 
Under nitrogen atmosphere , the. mixture was stirred at room 

10 temperature over night. The mixture was neutralized with 
sodixim hydroxide, concentrated and extracted with water. 
The aqueous layer was washed with ethyl acetate. The 
aqueous layer was saturated with sodium chloride and 
extracted with dlethylether . . The organic layer was dried 

15 with anhydrous magnesium sulfate. Under reduced pressure « 
the solvent was evaporated to give N-methylcyclopentylamlne 
(0.5g) as colorless oil. 

'H-NMR( <5ppm, CPCI,): 1.21-1.86 (8H, m), 2.40 (3H/ s) , 
2.94-3.01 (IH, m) . 

26 Reference Escample. 70 

In 1 , 2-dlchloroe thane ( 50ml) were suspended cyclo- 
heptanone (2g), methylamlne hydrochloride (3g} and 
trlethylamlne (6.2ml), and to the suspension was added 
sodium t r lace toxy boron hydride (5.3g) under ice-cooling. 

25 Under nitrogen atmosphere, the mixture was stirred at room 
temperature .Qver night . The solvent was evaporated, and the 
residue was neutralized with sodium hydroxide . The mixture 
was extract.ed with ethyl acetate. The organic layer was 
washed with .sattirated . sodium chloride solution and dried 

30 with anhydrous magnesium sulfate. . Under reduced pressure, 
the solvent was? evaporated to give N-methylcycloheptylamlne 
(1. 8g) as colorless oil. 

'H-NMR( <5ppm, CDCl,) : 1.26-1.70 (lOH, m) , 1.77-1.89 (2H, m), 
2.40 (3H, s), 2.47-2.58 (lH,m). 
35 IR(KBr) V: 2933, 2860cm*'. 
Reference Example 71 
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. V v ; In ,.tetralxycLr:of uran (100ml) were added 4 -amino- 1- 
benzylT-piperidine . ( ibg) and triethylamine (36ml) , and to 

■•• ' : - t ■.. • . t. . 

the mlktijare wa^ drppwlse added acetyl chloride (4.1ml) under 
. Ice-cpplingv. , The mixture was .stirred at room temperature 
5 for 1 hour, and the solvetnt was evaporated. To the residue 
was .added water, and the mixture was extracted with ethyl 
acetate. The.organic layer was washed with saturated sodivim 
chlprlde, solution and dried vi^ith^anhycUrQus magnesia sulfate 
Under, reduced the solyejit was evaporated tp giye 

10 cplprles^. crystal,. which was^ dissolved in 

tetrahydrof.ureui .{ 10ml) . Under ice -cooling, bprane 
methylsulf ide (2.2ml) was dropwise added to the solution. 
Under nitrogen atmosphere, the mixture was refluxed for 5 
hours. Under ice- cooling, methanol (lOml) was added to the 

15 mixture « eu^d the mixture was stirred at room temperature 
for 1 hour. To the mixture was added 4N hydrochloric 
acid-ethyl acetate, and the mixture was ref liixed for 1 hour. 
The solvent was. evaporated, and to the residue was added 
IN sodium hydroxide. The mixture was extracted with ethyl 

20 acetate . : The organic layer was washed with water and 

''■ saturated sodium chloride solution , and dried with anhydrous 
niagnesium sulfate. Under reduced pressure, the solvent was 
evaporated t:o give 4-ethylajnino-l-benzylpiperidine (1.2g) 
as colorless oil. 

25 'H-NMR( 6ppm, CDCl,) : 1.10 (3H, t, J==7.2H2), 1.28-1.47 (2H, 
m), 1.82-1.88 (2H, m), 1.95-2.07 (2H, m) , 2.40-2.51 (IH, 
m), 2.66 (2H, q. J=7.2Hz), 2.82-2.88 ( 2H , m) , 3.50 (2H, s), 
7,20-7.33 (5H, m) . 
Reference Example 72 

30 To a mixture of ethyl 7-bromo-2#3-dihydro-l- 

benzoxepine'^4-ceu:boxylate ( 0 . 5g) , 4- ( 4-methylpiperazin- 
l.-ylXphenyl borate (0.44g), IM potassium carbonate (6ml) 
and ethanol (6ml) was added toluene (50ml), and the mixture 
was stirred under argon atmosphere at room temperature for 

35 30 minutes. To the mixture was added tetreUcistriphenyl- 
phosphinepalladium (0.07g), and the mixture was refluxed 
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over night and extracted withv ethyl acetate. The brgahdc 
layer was washed with water and ^saturated sodium chloride 
solution; and dried with anhydrous magnesium sulfate. , 
Under reduced pressure, the solvent was evaporated, and the 
5 residue was purified with silica gel column (ethyl acetate) 
to give colorless crystals (0^39g), which were dissolved 
in IN sodium- hydroxide (15ml) and methanol (100ml). The 
mixture was refluxed for 2 hours, concentrated and : . 
neutralized with hydrochloric acid to precipitate 7- ( 4- 
10 (4-methyipiperazin-l-yl)phenyl)-2/3-dihydro-l- 

benzoxepine-4-carboxylic. acid (0.33g) as colorless 
crystals. 

mp 278-279t;^(deG. )- 

'H-:NMR( dppm, DMSO-d«): 2.24 (3H, s), 2 . 45-2 . 52 (4H; m) , 2 . 87 
15 (2H, t, J=4.0Hz), 3.15-3.20 (4H> m)^ 4.23 (2H, t, J«4.8H2), 

6.97-7.01 (3H, m), 7.49-7,62 (4H, m), 7.70 ( IH, d, J=2 . 2Hz ) . 

IR(KBr) V : 1692cm"'. 

Anal, for C22H24N20a * 0 . SHaO : 

Calcd. C,70.76; H,6.75; N,7.50. 
20 Found C,70.87; H,6.50; N,7.56. 

Reference Example 73 

In 1, 2 -dichloroe thane (35ml) were suspended 4-methyl- 

cyclQhexanone (2.5g) , methylamine hydrochloride (1^6g) and 

triethylamine. (3.3inl), and to the. suspension was added 
.25 sodium triacetoxy boron hydride (6. 6g) underripe -coo ling. 

The; mixture - was stirred under nitrogen atmosphere at room 

temperature over night . The solvent was; evaporated / and the 

residue was neutralized with sodium hydroxide. The mixture 

was extracted with ethyl acetate. The organic layer was 
30 washed with saturated sodium chloride solution and dried 

with anhydrous magnesium .sulfate. Under reduced pressure, 

the solvent was evaporated. To the residue was added 4N 
;hydrochloric acid-ethyl acetate, cind the solvent was 

evaporated to give N, 4 -dimethyl -^cyclphexylamine 
35 hydrochloride (2.6g) as colorless crystals. 

*H-NMR(fippm, CDCI3): 0.90 (1.5H, d, J=6 . 6Hz ) , 1 . 01 (1.5H, 
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d, J=i5.6Hz) V 1.45-2;10 (SH/m) ,2. 19-2.26 (IH.m); 2.61-2.68 

* ■ * * - 

(3Hv^ m); 3> 03 (IH , br ) . 

• ' ' ' ■ 

Anal.- ::forv.C«Hi.ClN-: :- \v, ;r 
Calcd. Cv58:70; H^ll.aS; N, 8..5:6>. 
5 Found G, 58.42; H,10.91; N,.8.48. 
Reference Example 74 : . 

V ' In 1^ 2-dlchloroeth£Lne (25mi); were suspended p-nitro-r 
benzyiamlne- hydrochloride /{ 1 i 2g)./. . tetrahydr 
(Oy6g; Numata et ali:/;JP-Ar 63^17:03^^^ trlethylaminei 

10 (0 . 9inl), and to the suspension was added sodium triacetpxy 
boron hydride (l.Sg) under ^ ice-cooling-. Under nitrogen^ 
atmosphere, the mixture was stirred at room temperature over- 
night. Under ice-cooling/ to the mixture were added 37% 
formalin (0.6ml) and spdiura triacetoxy boron hydride (1.8g) . 

15 Under nitrogen atmosphere, the mixture was stirred at room 
temperature over night , and the solvent was evaporated . The 
residue was neutralized with sodium hydroxide, and the 
mixture was extracted with ethyl acetate . The organic layer 
was washed with water and saturated sodium chloride solution , 

20 and dried with anhydrous magnesium sulfate. Under reduced 
pressure, the solvent was evaporated, and the residue was 
purified with silica gel column (ethyl acetate/hexane) to 
give pale yellow oil (l .Og) , to which was added reduced iron 
(0.6g) and acetic acid (50ml) . The mixture was stirred at 

25 room temperattire over night. The solvent was evaporated, 
and to the residue was added ethyl. acetate. The precipitate 
was filtered off , and the filtrate was washed with sodium 
hydrogen carbonate solution; water and saturated sodliim 
chloride solution; euid dried with anhydrous magnesium 

30 sulfate. Under reduced pressure; the. solvent was 

evaporated to give 4- (N-methyl-N- (.tetrahydropyran-3-yl) - 
amlnomethyl ) aniline . ( 0 . 3g ) as ^ brown oil . 

'H-NMR( 6 ppm, CDCla) : 1.46-1.75 (3H, m) , 1 . 95-2 . 01 ( IH, m) , 
2.19(3H> s), 2.55-2.68 ( IH, m) , 3 . 21-3 . 40 (2H, m) , 3.49 
35 (2H, s), 3.59 (2H, br), 3.83-3.89 (IH, m) , 4.00-4.08 (IH, 
m), 6.64 (2H, d, J=:8.4Hz), 7.07 (2H, d, J=8.4Hz). 
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IR(neat) V: 2941, 2846, 1615cra''. 
Reference Example 75 

In 1 , 2-dlchloroethane ( 50ml ) were suspended 2-amlnp- 
indane hydrpghloride ( 1 * Og ) , p-nitrobenzaldehyde (0.9g) 
5 and triethylamine (0.9ml) , and to the mixture was added 
sodltim trlacetoxy boron hydride (1.8g) under ice-cpoling. 
Under nitrogen atmosphere , . the mixture was stirred at room 
temperatur:e over night. Under Ice -cooling, to the mixture 
were added 37% formalin (0.6ml) and sodium trlacetoxy boron 

10 hydride ( 1 . 8g) . Under nitrogen atmosphere , the mixture was 
stirred at room temperature over night, and the solvent was 
evaporated. The residue was neutralized with sodium 
hydroxide, and the mixture was extracted with ethyl acetate v 
The organic layer was washed with water and saturated sodium 

15 chloride solution, and dried with anhydrous magnesium 
sulfate. Under reduced pressure, the solvent was 
evaporated to give colorless crystals (1.7g), which was 
dissolved in ethanol (50ml) and ethyl acetate (50ml) . To 
the mixture was added 10% palladium on carbon (O.lSg) , and 

20 catalytic hydrogenation was carried out at room temperature 
for 1 hour. The catalyst was filtered off, and the solvent 
was evaporated. The residue was purified with silica gel 
column (ethyl acetate ) to give 4- ( (N-indan-2-yl-N- 
methyl ) amlnomethyl ) aniline ( 0 . 6g ) as . colorless crystals . 

25 mp_95-96X:. 

'HrNMR( appm. qbCl,) : 2 .17 ( 3H, s ) , 2 . 91.-3.. 16 ( 4H, .m) , , 
3.32-3.43 (IH, m), 3.47 (2H, s). 3.61 (2H. br), 6.66 (2H, 
d. J»8.8Hz). 7.10-7.22 (6H.m). 
IR(KBr) V: 2732. 1623cin'. . .. 

30 Anal, for C„H,JI,-0..2H,O: . .. 
Calcd. C. 79.77; H.8.03; N. 10.94. 
Found C, 79.87; H,8.04; N,10.75. 
Reference Example 76 

In 1, 2 -dlchloroe thane (50ml ) were ..suspended p-nitrQ- 

35 benzylamlne hydrochloride (1.9g), 4-t-butylcyclohexanone 
(1.5g) and triethylamine (1.4ml) , and to the suspension was 
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added sodium triacetpscy boron hYdride ( 3g ) under ±ce-cooldLng . 
Under nitrogen a^t^ tlie mixture W/as stirred at room 

t emperature pver , night . Under ice - cooling , t o the mixture 
were added 37% formalin {0.9ml) and sodium trlacetoxy boron 

,5 hydride. {3g).. .Under nitrogen atmosphere, the mixture was 
Stirred at room temperature over night , and the solvent was 
evaporated. The residue was neutralized with sodliim 
hydroxide, and the mixture was extracted with ethyl. acetate • 
The organic layer was washed with.water and saturat,ed,spdlura 

10 chloride solution, and dried with anhydrous magnesium 

sulfate Under reduced pressure, the solvent w^s , 

evaporated, and the residue was purified with silica gel 
column (ethyl acetate/hexane) to give CE)-N-{4-t- . , 

butylcyclohexyl ) -N-methyl-N- ( 4-nltro-benzyl)amine, (0.3g) 

15 as colorless crystals and (Z)-N-:(4-t-butylcycl6hexyl)- 
N-methyl-N- ( 4-nitrobenzyl) eunine ( 2 . 4g) as yellow oil . 
(E)-N-(4-t-bu ty Icyclohexy 1 ) - N - me t hy 1 -N-(4-nit r oben zy 1 ) - 
amine : 
mp Qe-QV'C. 

20 'Hrl«4R{ 5ppm, CPCls) : 0.85 (9H, s) , 0.94-1^05 (3H, m) , 

1.20-1.40 {2H, m) , 1 . 80-2 . 00 ( 4H , m) , 2.19 (3H, s) , 2,29-2.44 
(IH, m), 3.65 (2H, s), 7.51 (2H, d, J=8.4Hz), 8.17 (2H, d, 
J=8.4Hz) . 

IR(KBr) V : 2941, 1604, 1513cm'. 
25 Anal, for CieHzeNzOt: . 

Calcd.C,71.02;.H,9.27; N,9.20. 
Found C, 70,77 ;H, 9.26; N, 9. 32^ 

( Z ) -N- { 4- t-butylcyqlohexyl) -N-methyl-N- ( 4-nltrobenzyl ) - 

amine : t - r.r- ■ 

30 'H-NMR(j5ppm, CDCI3): 0.89 (9H, s), 1.15-1.20 (IH, m) , 

1,30-1.54. (,6H,m), 1.97-2.10 {2H, m) , 2,08 (3H, s), 2.38 

(IH, br), 3.61 (2H,s), 7.52 (2H, d, J=8 . 4Pz ) , 8 . 18 (2H, 

d, J=8,4Hz) . : . 

IR(neat) V : 2943, ^606, 1521cm"\ 
35 Reference Example 77 

In ethanol (25ml) and ethyl acetate (25ml) was 
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dissolved (E ) -N- ( 4- 1 rbutylcyclphexyl ) -N-methyl-N- ( 4- 
nltrobenzyl ) amine (0.3g). To the mixture was added 10% 
palladium on carbon (O . OSg) and catalytic hydrogenatlon was 
carried out at room temperature for 1 hour. The catalyst 
5 was filtered off, and the solvent was evaporated. The 
residue was purified with silica gel column (ethyl acetate/ 
methanol/ trie thylamlne ) to give ( E ) - 4 - ( { N- 4 - t -butyl- 
cyclohexyl-N-methyl.)€unlnomethyl) aniline \(0.2g) as 
colorless crystals. 
10 mp 87-88t:. 

'H-NMR( Sppm, CDCI3) : 0.84 (?H, s) > 0.93-1.03 (2H, m), 
1.15-1.40 (2H, m) , 1.81-1.96 (5H, m), 2.19 (3H, s) , 2.30-2.45 
(IH, m), 3.48 (2H, s), 3.60 (2H, br), 6.65 (2H, d, J=8.4Hz), 
7.10 (2H, d, J=8.4Hz). 
15 IR(KBr) V: 2927, 1614, 1517cm". 
Anal, for C1.H30N2-O.2H2O: 

Calcd. C,77.75; H,11.02; N, 10.07. 
Found C,77.87; H,10.93; N,10.16. 
Reference Example 78 

20 In acetic acid (70ml) was dissolved ( Z ) -N- ( 4-t-butyl- 

cyclohexyl) -N-methyl-N-(4-nltrobenzyl)amine (1. 2g) , and 
to the mixture was added reduced iron (l.lg). The mixture 
was stirred at room temperature over night. The solvent was 
evaporated, and to the residue was added ethyl acetate. The 

,25 precipitate was filtered off, aiid the filtrate was washed 
with sodium hydrogen carbonate solution , water and saturated 
sodium chloride solution, and dried with anhydrous magnesium 
sulfate. Under reduced pressure, the solvent was . 
evaporated, and the residue ..was. purified with silica, gel 

30 column (ethyl acetate to give {Z)-4- ( (N-4-t-butyl- ■ . 

cyclohexyl-N-me thyl)aminomethyl) aniline (0.7g) as yellow 

'H-NMR( 6ppm, CDCl,) : 0.87 (9H, s), 1.00-1.20 (IH, m) , 
1.25r.l.56 (6H, m), 2^04 (3H, s), 2.04-2.13 ( 2H , m) , 2 . 26-2 . 29 
35 (IH, m), 3.40 (2H, s), 3-58 (2H, br) , 6.65 (2H, d, J=:8.4Hz), 
7.10 (2H, d. J=8.4Hz). 
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IR(nea1:> V V 2941^ 7l623v 1515cm^ i - 

Referenqe Example .79 . , < 

: In 1,2-dlchloroethane (70ml) were suspended p-nitro- 

benzylamine hycirochlpride ,(_3 r.? 
5. hexanone (2.5g) and- trie thylamine .(2.:8inl). Under ice - 
.cooling, to the - mlxtiure:- was added .sodliim. trlacetoxy boron 
hydride ( 5 . 99) y Under nitrogen atmosphere the mixture was 
stirred at room temperature over nijght,. cUnder ice - cooling^p 
to the mixture ;were ,added= 37% , f orTOalin( l->f8mi ) . and sodium 

10 triacetoxy boTO hydride ( 5 • 9g ) . ynder rii trqgen atmosphere , 
the mixture' was stirred :at room temperature pyer^^n^^ The 
solvent was evaporated, and the residue was neutralized with 
sodium hydroxide. The mixture was extracted with ethyl 
acetate • The organic layer was washed with water amd 

15 saturated sodium chloride solution, and dried with anhydrous 
magnesium sulfate. Under reduced pressure, the solvent was 
evaporated, and the residue was purified with silica gel 
column (ethyl acetate/hexane) to give 3 isomers of N- 
methyl-Nr ( 3 , 5-dimethylcyclohexyl ) -N- ( 4 -nitrobenzyl ) - 

20 amine (4.,3g; {31-a), 0.7g; (31-b), 0.2g; (31-c)) as each 
yellow oil, 

31-a: ^H-NMR( (5ppm, CDCl,): 0.53-0.74 (IH, m) , 0.84 (3H, s), 
0.87 (3H, s), 0.93-1.07 (2H, m) , 1.73-1.99 (5H, m) , 2.06 
(3H, s), 2.49 (IH, t, J=2.8Hz), 3.60 (2H, s), 7.50 (2H, d, 
25 J=8.8Hz), 8.17 (2H, d, J=8 . 8Hz ) . 
IR(neat) vV : 2949, 1606, 1521cm'\ 

31-b: 'H-NMR( <5ppm, CDGI3) ; 0.51 (IH, q, J=12.0Hz) , 0.80- 
1,0.2 (2H, m);^ 0.92 (3H, s) , 0.95 (3H, s) , 1.34-1.53 (2H, 
m), 1.58-1.66 (IH, m) , 1.78-1.84 (2H, m), 2.19 (3H, s), 2.53 
30 (lH, tt, J=3v. 3, 11.7Hz) , 3.65 (2H, s), 7.51 (2H, d, J=8.8Hz), 
8.17 (2H, d,-J=8.8Hz). 
IR(neat)v V : 2949, 1606, 1519cm'. 

31-C: 'H-tNMR( d ppm, CDCl,) : 0 .80-1. 13 (8H, m) , 1 . 38- 1 . 52 ( 2H, 
m), 1.62-1.68 (2H, m) , 1.80-1.86 (IH, m), 2.08-2.17 (IH, 
35 m), 2.18 (3H, s), 2.74 (IH, tt, J=3 . 5 , 11 . 9Hz ) , 3.64 (2H, 
S), 7.51 (2H, d, J=8.4Hz) , 8.17 (2H, d, J=8.4Hz). 
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IR(neat) V : 2920, 1606, 1521cm '. 
keference Example 80 

In ethanol (iSOml) and ethyl acetate (SOml) was 
dissolved K-methyl-N- ( 3 , S-dimethylcyclohexyl) -N- ( ^L- . 
5 nitrobenzyl) amine ( 2 • Og ; ( 31-a) ) . To the mixture was added 
10% palladltmi oh carbon (0.2g) and catalytic hydrOgeixatiori 
was carried out at room temperature for 1 hour. Thai catalyist 
was filtered off , and the solvent was evaporated i The 
residue was purified with silica gel column ( ethyl : 
10 acetate/methanoi/trlethylamlne) to give 4r((N-(3,5- . 
dimethylcyclohexyl ) -N-methyl ) amlnomethyl ) aniline' ( 0 * 2g ) 
as pale yellow oil, 

'H-NMR ( 6 ppm , CDCl, ) : 0 • 58 ( IH , q , J=ll . 7Hz X , 0 .83 { 3H , s ) , 
0.86 (3H, s), 0.93-1.00 (2H, m) , 1.69-2.04 (5H, iih), 2.04 
15 (3H, s), 2.24-2.40 (IH, m) , 3.41 (2H, s) , 3.50 (2H, br), 
6.64 (2H, d, J=8.6Hz), 7.08 (2H, d, J=8.6Hz). 
IR(neat) Vi 2947, 1623cm*'. 
Reference Example 81 

In acetic acid (30ml) was dissolved N-methyl-N- 
20 (3,5 - dimethylcyclohexyl ) -N- ( 4 -nitrobenzyl ) amine ( 0 . 7g ; 

(31-b) ) , and to the mixture was added reduced iron (0.7g) . 
The mixture was stirred at room temperature over night . The 
solvent was evaporated, and to the residue was added ethyl 
acetate . The precipitate was filtered off , and the filtrate 
25 was washed with sodium hydrogen carbonate solution, water 
arid saturated sodium chloride solution , khd dried with 
euihydrous magnesium sulfate. Under reduced pressure ,^^^^5^^^^ 
solvent was evaporated, and the residue was piirif led with 
silica gel column (ethyl ace tat e/methanol/ trie thyl- 
30 amine)' to give 4-( (N- (3,5-dimethyicyclo-hexyl) -N-: ^ 
methyl ) amlnomethyl ) aniline (0.4g) as yellow olX. 
'H-NMR(5ppm, GDCl,): 0.50 (IH, q, J=12.0Hz) , 0,80-li.03 (IH, 
m), 0.91 (3H, s), 0.94 (3H, s), 1 . 22-1 . 50 ( 3H, m), 1.55-1.64 
(IH, m) , 1. 78-1.84 (2H, m) , 2. 17 (3H, s) , 2.53 (IH, tt , J=3.3, 
35 il-8Hz), 3.46 (2H, s) . 3.58 (2H, br) , 6.64 (2H, d, J=8,6Hz) . 
7.09 {2H, d, J»8.6Hz). 
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Reference Example 82 . 

In acetic acid (15ml) was' dissolved ^N-methyl-N- 
(3 ,5 -dimethylcyclohexyl ) -N- 1 4 - nitf bbehiyl ) aznlhe ( 0 . 2g ; 
5 {31-c)), and to thel mixture was added reduced iron (0.2g) . 
The mixture was stirred at ro6m temperature over night . The 
solvent was evaporated, and to the residue was added ethyl 
acetate. The precipitate wals f iltered of f j^^a^ 
was washed with s odium hydr bgeh carbphaLt e s'oiutioh j wa t er 

10 and saturated sodium chloride solution, arid dried with 

anhydrous magnesium sulfate. Under reduced pressure, the 
solvent was evaporated, and the residue wa:s purified with 
silica gel column (ethyl ace tat e /methanol /trie thyl- 
amine) to give 4- ( (N- (3, S-diihethylcycib-hexyl) -N- 

15 methyl )aminomethyl) aniline (OVlg) as brown oil. 

/H-NMR(6ppm, CDCI3) : 0.87-1.15 (7H, m) , 1.35-1.55 (2H, m) , 
1.60-1.70 {2H, m) , 1 . 75- 1 . 90 ( IH , m) , 2.05-2.19 (2H, m), 
2.17 {3H, s), 2.75 (IH, tt, J=3.3i 12.1Hz), 3.45 (2H, s), 
3.60 (2H, br), 6.64 {2H, d, J=8.3Hz), 7.09 (2H, d, J=8.3Hz). 

20 Reference Example 83 

In 1 ,2-dichloroe thane (50ml) were dissolved n-propyi- 
amine ( 1 . Ig) and p-nitrobenz aldehyde ( 2 . 3gf ) . Under ice- 
cooling, to the mixture was added sodium triacetoxy boron 
hydride (4.5g) . Under nitrogen atmosphere, the mixture was 

25 stirred at room temperature over hight . Under ice-cooling, 
to the mixture were added 37% foCTialin (1.7ml) euid sodium 
triacetoxy boron hydride ( 4 . 5g) . Under nitrogen atmosphere , 

the mixture was stirred at room temperature over night, and 

■ ..... 

the solvent was evaporated . The residue was neutralized 
30 with sodium hydroxide , fiuid the mixture' was extracted with 
ethyl acetate. The organic layer wais washed with water and 
saturated sodium chloride solution^ and dried with anhydrous 
magnesium sulfate. Under reduced pressure, the solvent was 
evaporated, and the residue was purified with silica gel 
35 column (ethyl acetate/hexane) to give pale yellow oil (2.3g) , 
which was dissolved in tetrahydrof uran ( 10ml ) . The mixture 
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wa3 ^opvarise added to. a solution, which was prepared. by 
adding dropwlse llthliim alvunlnum hydride (0.5g) to a 
solution o£ titanium tetrachloride ( 2ml} in tetrahydrof uran 

(50ml), .under ice -cooling, .and stirring the mixture at room 

. ■ . ■ ' , - • - . ■■ " . ' 

5 temperature for 15 minutes , under ice -cooling. The mixture 
was stirred at rpom temperature for 30 minutes, euid to the 
mixture were added water (50ml) and ammonia solution (50ml) . 
The mixture was concentrated and extracted with ethyl 
acetate.. The organic layer was washed with water and 

10 saturated sodium chloride solution , and dried with anhydrous 
magnesium sulfate. Under reduced pressure, the solvent wks 
evaporated, and the residue was purified with silica gel 
column (ethyl acetate/methanol/triethylamine) to give 
4- ( ( N-methyl-N-n-propyl ) aminomethyl ) aniline ( 0 . 25g ) as 

15 yellow oil. 

'H-NMR( 6ppm, CDCl,): 0.88 (3H, t^ J=7.3Hz), 1 . 43- 1 . 61 ( 2H, 
m), 2.16 (3H, s), 2.30 (2H, t, J=7.7Hz), 3.37 (2H, s), 3.59 
(2H, br), 6.64 (2H, d^ J=8.0H2), 7.08 (2H, d, J=8.0Hz). 
IR(neat) Vi 2960, 1623, 1517cm". 

20 Reference Example 84 

In 1,2-dichloroetJiane (50ml) were dissolved 
ispprppylamine (Ig) and p-nitrobenz aldehyde (2.3g), and to 
the mixture was added sodium triacetoxy boron hydride ( 4 . 5g ) 
under ice-cooling. Under nitrogen atmosphere, the mixture 

25 was stirred at room temperature pver night. Under ice- 
cooling, to the mixture were added 37% formalin (1.5ml) and 
sodium triacetoxy boron hydride (4.5g). Under nitrogen 
atmosphere « the mixture was stirred at room temperature over 
night. The solvent was evaporated, and the residue was 

30 neutralized with sodium hydroxide. The mixture was 

« ■ ■ . ■ 

extracted with ethyl acetate. The organic layer was washed 
with water and saturated sodium chloride solution, and dried 
with anhydrous magnesium sulfate. Under retduced pressure, 
the solvent was evaporated, and the residue was purified 
35 with silica gel column (ethyl acetate/hexane) to give yellow 
oil (2.8g}, 1.5g of which was dissolved in ethanol (25ml) 
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and ethyl acetate (2.5ml). i^o , the mixture was added 10% 
palladium on carbon ( 0 . 15g) , and catalytic hydrogenation 
was carried out at: room temperature. for 1 hour. The catalyst 
was filtered off , and .the solvent was evaporated. The 
5 residue was purified with silica gel column (ethyl 
acetate/metheuiol/triethyleuaine) to give 4-((N- 
iSOpropyl-N-Inethyl)aminomethyl)aniline (0.17g) as pale 
yellow oil. 

'H-NWK( (5ppm, CPCl,) : 1,05 (6H d; J=6.6Hz) , 2.13 (3hV s) / 

10 2.81-2.95 (II?, m); 3/40 (2H, s) / 3.60 (2H/br) , 6/65 (2hV 
d> J=8.4Hz), ,7rlO (2H, d, J»8.4Hz). 
IR(?ieat) V: 2966, 1623, 1517cm^ 
Reference Example 85 . 

In 1 , 2-dichloroethane (50ml) were dissolved l-methyl- 

15 propylamine ( 1 .3g) and p-nitrobenzaldehyde (2-3g), and to 
the mixture was added sodium triacetoxy boron hydride ( 4 . 5g) 
under ice-cooling. Under nitrogen atmosphere, the mixture 
was stirred at room temperature over night. Under ice- 
cooling, to the mixture were added 37% formalin (1.7ml) and 

20 sodium triacetoxy boron hydride (4.5g). Under nitrogen 
atmosphere, the mixture was stirred at room temperature over 
night. The solvent was evaporated, and the residue was 
neutralized with sodium hydroxide . The mixture was extracted 
with ethyl acetate. The organic layer was washed with water 

25 and s^aturated sodium chloride solution, and dried with 

anhydrous magnesium sulfate. Under reduced pressure « the 
solvent was evaporated to give t;>rown oil (3.4g), 2.0g of 
which .was dissolved in tetra-hydrof uran (20ml). The 
mixtiire .was dropwise added to a solution, which was prepared 

30 by adding dropwise lithium- aluminum hydride (0.7g) to a 
solution of titsuiium tetrachloiride (3ml) in tetrahydrof uran 
(50ml) under, ice-cooling and stirrdLng the mixture at room 
temperature for 15 minutes ^ under ice -cooling. The mixture 
was stirred at room temperature over night, and, to the 

35 mixture were added water (75ml) and ammonia solution ( 75ml) . 
The mixture was extracted with ethyl acetate. The organic 
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layer was washed with water and satiirated sodium chloride 
solution, and dried! with . anhydrous magnesium sulfate. 
Under reduced pressure, the solvent was evaporated, and the 
residue was purified with silica gel column (ethyl acetate/ 
5 methanol/trlethylamlne) to give 4- ( (N-siec-butyl-N- 
methyl )amlnomethyl) aniline (0.8g) as yellow oil. 
'H^NMR{5ppm, CDCl,): 0 . 87-0 . 99 ( 6H , m), 1,22-1.37 (IH, m), 
1;53-1.63 (IH, m) , 2.11 (3H;s), 2.53-2.63 (IH, m), 3.34 
(IH^ d, J=12.8Hz), 3.46 (IH, d, J«12 . 8H2 ) , 3 • 57 { 2H, br) , 

10 6.64 (2H, d, J=8.4Hz); 7,11 (2H, d, J=8.4Hz). 
IR(neat) V : 2962, 2933, 2873* 1617, 1517cm*\ 
Reference Example 86 

In 1,2- dlchloroe thane (70ml) were dissolved t-butyl- 
amlne (1.6g) and p-nltrobenzaldehyde (3.0g), and to the 

15 mixture was added sodium tr lace toxy boron hydride {5.9g) 
under Ice -cooling. Under nitrogen atmosphere, the mixture 
was stirred at room temperature over night.. Under Ice- 
cQoling, to the mixture were added 37% formalin (2ml} and 
sodium trlacetoxy boron hydride ( 5 . 9g) . Under nitrogen 

20 atmosphere, the mixture was stirred at room temperature over 
night. The solvent was evaporated, and the residue was 
neutralized with sodium hydroxide. The mixture was 
extracted with ethyl acetate . The organic layer was washed 
with water and saturated sodium chloride solution, and dried 

25 with einhydrous magnesium sulfate. Under reduced pressure, 
the solvent was evaporated, to give brown oil (4.4g), which 
was dissolved, in acetic acid (50ml) • To the mixture was added 
reduced iron ( 3 . 2g) , and the mixture was stirred at room 
temperature over night . The solvent was evaporated, and to 

30 the residue was .'added ethyl acetate. The precipitate was 
filtered off and the filtrate was washed with sodliim 
hydrogen carbonate solution, water and saturated sodium 
chloride solution, and dried with anhydrous magnesium 
sulfate. Under reduced pressure, the solvent was '"^^f 

35 evaporated' to give 4-( (N-t- butyl -N -methyl )aminomethyl) - 
aniline (2.2g) as brown oil. 
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'H-NMR( S ppm. GDCli) : 1.14 ( 9Hr. s ) i 2 . 07 ( 3H;: fs ) 3. 3^^^^^ 
s); 3.57 (2H> br). 6.64 (2H, d; J=»8.4Hz). 7.11 C2H, d, 

IR(nea<t), V ; 42971/ 1622/ 151;6cot'.'. . : . ;.. j- 

5 Reference Example 87 

. In 1 , 2-<ilchloroethane ( 70ml) suspended prnitro - 

' ben zylamine hydrochloride (3.8g) arid Srpenfanone:: (l-'7g) , 
and to tlie suspension was added tr±ethylamine :(;2:, >8ml) • Under 
ice^cooling^ to the mixture was padded iSodiumi: 4iriacetoxyi v 

10 boron hydride { S. 9g ) . Underinitrogen atmosphere ^ the mixture 
was stirred: .at rodm . temperature over night w Under icer-:; . 
cooling, to the mixture were added 37% f ormalin (1.8ml) and 
sodium triacetoxy boron hydride { 5 . 9g ) . Under nitrogen 
atmosphere, the mixture was stirred at room temperature over 

15 night. The solvent was evaporated, and the residue was 
neutralized with sodium hydroxide . The mixture was extracted 
with ethyl acetate. The organic layer was washed with water 
and saturated sodium chloride solution, and dried with 
anhydrous magnesium sulfate. Under reduced pressure, the 

20 solvent was evaporated to give pale yellow oil (4.6g) , which 
was dissolved in acetic acid (,100ml ) . To the mixture was 
added reduced iron (4.7g), and the mixture was stirred at 
room temperature over night. The solvent was e^porated, 
and to the residue was added ethyl acetate. The precipitate 

25 was filtered off, and the filtrate was washed with sodium 
hydrogen carbonate solution, water and saturated sodium 
chloride solution, euid dried with anhydrous magnesium 
sulfate • ; Under reduced pressure, the solvent was 
eyaporated to give 4- ( (N-methyl-N- (pentan-3-yl) ) -amino- 

30 methyl) aniline (3.3g) as pale brown oil. 

'H-NMR( fippm, CDCl,) : 0.92 (6H, t, J=7.3Hz), 1.20-1.59 (4H, 
m), 2il0 (3H, s), 2.18-2.29 (IH, m) , 3.44 {2H, s) , 3.57 (2H, 
br), 6.64 (2H, d, J=8.4Hz), 7.11 (2H/ d, J»8.4Hz). - 
IR(neat) v : 2959, 1622, 1516cm*'. 

35 Reference Example 88 

In 1 , 2-dichloroe thane (70ml) were suspended p-nitro- 
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benzylaunine hydrochlqiride (3 .8g) and norcamphbr (2 . 2g) / and 
to the suspension was added triethylamine ( 2 . 8ml ) . Under 
ice- cooling, to the mlxtiire was added sodium trlacetoxy 
boron hydrid^ ( 5 . 9g ) . Under nitrogen atmosphere , the mixture 
5 was stirred at room temperature over night. Under ice- 
cooling, to the mixture were added 37% formalin (1.8ml) and 
sodium triacetpxy boron hydride (5.9g).- Under nitrogen 
atmosphere , the mixture was stirred at room temperature over 
night. The solvent was evaporated, and the residue was 

10 neutralized with sodium hydroxide . The mixture was extracted 
with ethyl acetate . The organic layer was washed with water 
^nd saturated sodium chloride solution, and dried wifch 
anhydrous, magnesium sulfate. Under reduced pressure, the 
solvent was evaporated to give pale yellow oil (5*2g) , which 

15 was dissolved in acetic acid { 100ml). To the mixture was 
added reduced iron ( 5g) , and the mixture wa? stirred at room 
temperature over night. The solvent was evaporated, and to 
the residue was; added ethyl acetate. The precipitate was 
filtered off, and the filtrate was washed with sodium 

20 hydrogen carbonate solution, water and saturated sodium 
chloride solution, and dried with anhydrous magnesium 
sulfate. Under reduced pressure, the solvent was 
evaporated to give 4-( {N-methyl-N- {norbornan-2- 
yl ) ) amino 7.methyl ) aniline ( 4 . Og ) as pale brown oil . 

25 'H-NMR( dpprn,, CPCI,:) : 0. 94-1.04 ( IH , m) , 1 . 22-1 . 55 ( 5H , m) , 
JL.6p-l.97 (2H, m),, 2.00 (3H, s) , 2.16 (1H> br) , 2w37 (2H, 
br), 3.22 (111, d, J=12.8H2), 3.42 (IH, d, J=12 . 8Hz ) , 3 . 58 
(2H, br), 6.64 ( 2H, d, J=8 . 4Hz ) , 7 . 09 ( 2H, d, J=8.4Hz). 
IR(neat) v : 2949, 1622, 1516cm'. 

30 Reference Example 89 

To a mixture of ;p-nitrophenethylbromide (2.3g| 
raethylcycloheacylamine (2.8g), potassium carbonate (6.6g) 
and sodium iodide ( 1 . 5g) was added dimethylf ormaraide ,( 50ml) , 
and the mixture was St irr<ed at 50*C overnight. Thejsolvent 
35 was evaporated, and to the residue was added water. The 
mixture was extracted with ethyl acetate . The organic layer 
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was washe.d with water and saturated spdliim chloride solution , 
and .dried, wlthj. anhydrous inagneslum sulfate . Under re^iuced 
pressure., the :SOlvent. was. evaporated , .and the, residue was 
purif ied .with, silica . . : 

5 methanol/ trie thy lamlne) to give yellow, oil (2,2g) , : which 
was . dissolved in ethemol (50ml). To the mixture was added 
10% palladium on carbon (0.2g) , and catalytic hydrogenation 
was carried out at room temperature over night. The 
catalyst was filtered off . and the solvent was evaporated 
10 to give 4 ^ ( 2 ( N- cyclohexyl^N-methyl ) aminoethyl ) aniline 
{1.9g.) as pale yellow oil. 

^H-NMR( (5 ppm, CDGlj) : 1.05-1.30 ( 6H , m) / 1 . 60- 1 . 79 (4H, m) , 
2^33 C3H, s), 2.33-2.45 (lH,m), 2 . 61-2 . 63 ( 4H, m), 3.55 
(2H, br), 6-63 (2H, d, J=8.4Hz)/ 6.99 (2H, d, J=8.4H2). 

15 IR(neat) V: 2929, 1625, 1517cm''. 
Reference Example 90 

In ethanol (15ml} were dissolved p-nitrostyreneoxide 
(O.Sg; E. Borredon et al. , J. Org. Che., 1990, 55, 501- 
504) and piperidine (0.36ml), and the mixture was refluxed 

20 for 1 hour. The solvent was evaporated to give yellow 

crystals (0.53g) , which was dissolved in ethanol (50ml). 
To the mixture was added 5% palladium on carbon (0.05g), 
euid catalytic hydrogenation was carried out at room 
temperature 1.5 hours. The catalyst was filtered off, euid 

25 the solvent was evaporated, 4- ( 1 -hydroxy -2 -piper idino- 
ethyl) aniline (0.4g) as colorless crystals. . 
mp-75-76*C., 

'Hr-NMR( 6ppm, Cpcii) : 1.40-1.50 (2H, m) , 1.55-1,70 (4H, m) , 
2.31-2,41 (4H, m) , 2,62.-2.75 (2H, m) , 3.61 (2H, br) , 4.61 
30 (IH, dd, J=6.2, S.OHz), 6.66 (2H, d, J=8.4Hz), 7.15 (2H, 
d, J=8.4Hz) . 

IR(KBr) V : 2936, 1622, 1518cm*'. 
Anal • for CuHaoNiO : 

Calcd. C, 70.87; H,9.15; N, 12,72. 
35 Found C, 71.02; H,9.10; N,13.01. 
Reference Example 91 
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In' dlmethylfomiamlde (50ml) were dissolved methyl 
' 5 -bromosallcylaLte ( 5g ) , ethyl 4 -bromobutyrate ( 4 . 2g ) and 
potassium carbonate (7*5g} , and the, mixture was stirred at 
room teimperature over : night . The solvent was evaporated , 
5 and to the residue was added watefr. The mixture was 

extracted with ethyl acetate « The organic layer was washed 
with water and saturated sodium chloride solution / and dried 
with anhydrous magnesium sulfate.. Under reduced pressure, 
the solvent . was evaporated, and the residue was purified 

10 with silica gel column . (ethyl acetate/hexane) to give 
colorless oil :(6^5g), which was dissolved, In tetra- 
hydrpfuran ( 20ml) . The mixture was dropwlse added to a 
solution of lithium dlisopropylamlne .In tetrahydrof uran 
prepared by dlisppropylamlne (3 . 2ml) and n-butylllthium In 

15 hexane (l.;6M, .13ml) , at -78*C. The mixture was stirred at 
room temperature under argon atmosphere oyer night and 
poured Into water. The mixture was extracted with ethyl 
acetate. The organic layer was washed with water and 
saturated sodium chloride solution , and dried with anhydrous 

20 magnesium sulfate . Under reduced pressure, the solvent was 
evaporated to give oil, which was dlssolve.d in 
dlchlorome thane (10.0ml) . The mixture was dropwlse added to 
a solution of sodium boron hydride In methanol at - 15^^ . After 
starting materials .disappeared, water was added to the 

25 reaction mixture, and the mixture was concentrated and 

extracted jwlth ethyl acetate. The organic layer was washed 
with' and saturated sodium chloride solution , and dried with 
anhydrous magnesium sulfate. The solvent was evaporated, 
and the xesldu was dissolved In dlchlpromethane (100ml). 

30 To the mixture was added trlethylamine (7.9ml), and to the 
mixture .was dropwlse added me thanesulfonylchlorlde (2.2ml) 
under Ice -^cooling. The mixture .was stirred at room 
temperature . under nitrogen atmosphere over night, and to 
the mixture was added water. The mixture. was concentrated 

35 and extracted with ethyl acetate. The organic layer was 
washed with and saturated sodium chloride solution, and 
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dried, with anhydrous magnesixim sulfate. The solvent was . 
evaporated?, . and the residue was purified with silica gel: 
column.'Cethyl acetate/hexeuie) . to give ethyl .T-brpmo- 
iv 3r.dihytoo-lrbenzoxepine-4-carboxylate ,( 2 • 3g) as 

5 colorless crystals;./ 

rap -86-87*C . : . 

^Hr-;NMR( dppm, : CDCl,) : 1^35 (3H> t, J=7,2Hz) , 2.98 (2H, t, 
J«4.7Hz) , 4.23-4.33 {4H>^ m) , 6.86 ( IH, d , J=8 . 8Hz ) , 7 . 32 
(IH/ dd, J=2.6,v 8.8Hz)^ J.46f^X.47. (2H, . m) . 
10 Reference Example 92 ^, • .-.r: 

To a mixture of ethyl 7-bromo-2 , 3-dihydro-l- 
, benzpxepiner 4 -carboxylase (0.5g) , • diethyl ( 3 -pyridyl) - 
borane (0.26g), iM; po.tas:Sivim carbonate (6ml). and ethanol 
(6ml) was added toluene {50ml), and the mixture was stirred. 
15 under argon atmosphere at room temperature for 30 minutes. 
To the mixture was added tetrakistriphenyl- 
phosphinepalladium (0.07g), and the mixture was refluxed 
over night. The mixture was extracted with ethyl acetate, 
and the organic layer was washed with water and saturated 
20 sodium chloride solution , and dried with anhydrous magnesixim 
sulfate. Under reduced pressure, the solvent was eyaporated, 
and the residue was purified with silica gel column (ethyl 
acetate/hexane) to give colorless crystals (0.28g), which 
were dissolved in IN sodium hydroxide (10ml) and methanol 
25 (50ml) * The mixture, was stirred at room temperature over 
night, concentrated and neutralized with hydrochloric acid 
to precipitate 7- ( 3-pyridyl) -2 , 3-dihydro-l-benzoxepine- 
4rcarboxylic acid (0. 3g). as cplorless crystals, 
mp >300*C. 

30 'H-NMR( <5ppm, QMSO-d*) : 2.89 ( 2H, t, J=4.6Hz), 4.27 (2H, t, 
J«4.6Hz), 7.09 (liie d, J=8.4Hz) , 7.46 (IH, dd, J=4.6, 7.8Hz), 
7.64-7.69 (2H, m) , 7.90 (IH, d, J=2-2H2) , 8.10 (IH, dt, J=7.8, 
1.5Hz), 8.54 (IH, dd, J=1.5, 4.6Hz), 8.92 (IH, d, J=2.2H2). 
IR(KBr) V: 1699cm"'. 
35 Anal, for CiJlijNOa-0 . 2H2O: 

Calcd. C,70.94; H,4.99; N,5.17. 
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Found C,7i3,71; H;5Vob; N^5-i7, 

Reference Exsimple 93 

To a mixture of ethyl 7-bromo-2 ,3-dlhydro-i- 
benzoxepl^e-4-carboxylate (l\Og) , 4-pyrldyi borate ( 0. 46g) , 
5 IM pbtassluiti carbonate { 11ml ) aind ethanol (ilml) was added 
tbitiene (BOml) , £md the mixture was stirred under argon 
atmosphere at room temperature for 30 minutes* To the mixture 
was added tetraklstrlphenyljphosphlnepalladlum (0.169) , ^hd 
the mixture was ref liixed over night and extracted with ethyl 

10 acetate. The organic layer was washed with water and 

saturated sodium chloride solution , and dried with anhydrous 
magnesium sulfate. Under reduced pressure, the solvent was 
evaporated, and the residue was purified with silica gel 
column ( ethyl acetate /hexane ) to give colorless oil ( 0 . 52g ) , 

15 which was dissolved In IN sodium hydroxide (18ml) and 
methanol (100ml). The mixture was stirred at room 
temperature over night, concentrated and neutralized with 
hydrochloric acid to precipitate 7 - ( 4 -pyrldyl ) - 2 , 3 - 
dlhydro-l-ben20xeplne-4-carboxylic acid (0.34g) as 

20 colorless crystals . 
mp 277-278'C(dec. ) . 

'H-NMR(5ppm, DMSO-de) : 2.89 (2H, t, J=4.8H2), 4.28 (2H, t, 
J«4.8Hz), 7.10 (IH, d, J=8^6Hz), 7.68 (IH, s), 7.74-7.79 
(3H, m); 8.02 (IH, d/ J=2.2Hz), 8^61 (2H, d, J=5.6Hz). 

25 Anal, for CuHijNOa-O.lHiO: 

• . . ■ • • • 

Calcdl G,71.42; -11,4.94; Nv5. 21. 
Found 71. 30; H,4.80; N,5.05. 
Ref erence Example 94 

To a mixture of ethyl 7-bromo-2,3-dlhydro-l- 
30 benzoxeplne-4-carboxylate (0. 5g) , 2 -furyl borate (Q.22g) , 
IM potassium carbonate (6ml) and ethanol (6ml) was added 
toluene (50ml) and, the mixture was stlrjred under eargon 
atmosphere at room temperature for 30 minutes. To the 
mixture was added tetraklstrlphenylphosphlnepalladlum 
35 (0.07g), and the mixture was ref luxed over night and 

extracted with ethyl acetate . The organic layer was washed 
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' w±th water and saturatied sodium chloride solution i and dried 
with ahhydirbus meigneii^^ Uhder reduced pre:isure , 

. the solvent was evaporated , and the residue was puriiEied 
with silica gel colximn" ( ethyl acetate /hexahe ) to give 
5 dolorleds C2Yst^i?s^^^^^^ dissolved: in iW ' 

sodiuih hydroxide (10ml ) ^and methanol ( 50ml ) • The mixture 
was stirred at room temp^erature over night , concentrated 
aihd acidified 'w^^ hydrochloric acid. The mixture was 
extracted with ethyl acetate. The organic layer was washed 

10 with Water and saturated s^^^ solution, and dried 

with anhydrous magnesium sulfate . Under reduced pressure , 
the solvent was evaporated to give 7- (2-f.uryl) -2, 3-. 
dihydrb- 1 -benzoxepine-4 -carboxylic acid ( 0 . 3g ) as - 
colorless crystals. 

15 rap 234-23510 (dec. ) . 

'H-NMR(5ppm; GDGl,): 3.02 (2H, t, J=4.7H2), 4.32 (2H, t, 
J=4.7H2), 6.47 (IH, dd, J=1.5, 3.2Hz), 6.58 (IH, dd, J=0.7, 
3.2Hz), 7.02 (IH, d, J=8.6Hz), 7.46 (IH, dd, J«0.7, 1.5H2), 
7.57 (IH, dd, J=2.2, d.6Hz), 7.68 (IH, d, J=2.2H2), 7.77 

20 (IH, s) . 

IR(KBr) Vi 1686cm"V. 
Anal, for CisHuO*: 

Calcd.C, 70.31; H;4. 72. 
Found C,70.31; H,4.73. 

25 Reference Example 95 

To a mixture ' of ethyl 7-bromo-2 , 3-dihydro-l- 
benzoxepine-4-c2Lrboxyiate (0. 5g) , . 4 - dime thy laminophenyl 
borate (0.3g), IM potassium carbonate (6ml} and ethanol 
(6ml) was added toluene (50ml), and the mixture was stirred 

30 under argon atmosphere at room temperature for 30 minutes. 
To the mixture was added tetrakistriphenylphosphihe- 
paliadiuih (6 .07g) ; and the mixture wasf refluxbd over night 
and extracted with ethyl acetate. The organic layer was 
washed with water and saturated sodium chloride solution, 

35 and dried with anhydrous magnesium sulfate. Under reduced 
pressure, the solvent was evaporated, and the residue was 
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purified with silica gel column (ethyl acetate/hexane) to 
give pale yellow crystals (0*45g) , which were dissplved in 
IN sodium hydroxide (Isml) . methanol (100ml) aiid 
tetrahydrofuran ( 25ml ) . The mixture was stirred at room 
5 temperature over night, concentrated cind neutralized. with 
hydrochloric acid to precipitate 7- ( 4-dimethylamino- 
phenyi ) - 2 , 3 - dihydro - 1 - beh 2 bxepine - 4 -caxboxy lid aicid 

... . • ■ . , - 

(0«4g) as pale yellow cry s talis. 

mp 281-282t;^(dec.). 
10 ^H-NMR( (5ppm, DMSO-d«) : 2 . 87 (2H, t, J=4 . 6Hz ) , 2 . 93 (6H, s) ; 

4,23 (2H/ tT J=»4/6H2) / 6.78 ( 2H, d/ J=8 . 8Hz ) , 6.99 (IH, d, 

J«8.4Hz). 7.47-7.54 (3h/ iri), 7.62 (IH, s), 7.67 (IH; d, 

J=2.2H2) . 

IR(KBr) V : i676cm"'. 

15 Anal, for C19H19NO3: 

Calcd. C,73.77; H,6.19; N,4.53. 
Found C.73.57; H, 6.22; N, 4.64. 
Reference Example 96 

To a mixture of ethyl 7-bromo-2 , 3-dihydro-l- 

20 benzoxepine- 4 -carboxylate ( 0 . 5g ) , 4 - ( pyrrolidin- 1- 

yl ) phenyl borate ( 0 . 35g ) , IM potassium carbonate ( 6ml ) and 
ethanol (6ml) was added toluene ( 50ml) , and the mixture was 
stirred under argon atmosphere at room temperature for 30 
minutes. To the mixture was added tetrakistriphenyl- 

25 phbsphinepalladium (0.07g), and the mixture was refluxed 
over night and extracted with ethyl acetate. The organic 
layer was washed with water and saturated sodium chloride 
solution, and dried with anhydrous magnesium sulfate. Under 
reduced pressure, the solvent was evaporated, and th^ 

30 residue was purified with silica gel column (ethyl 

acetate /hexahe ) to give pale yellow drystals ( 0 . 55g ) / which 
were dissolved in IN sodiiim hydroxide (15ml)', methanol 
( 25ml) and tetrahydrofuran (25ml) . The mixture was stirred 

at room temperature over night , concentrated and neutralized 

. ■ • ■ • -. ' 

35 with hydrochloric acid to precipitate 7- ( 4- (pyrrolidin - 
1 -yl ) phenyl ) - 2 , 3 - dihydro- 1 - benzoxepine- 4 - carboxylic acid 
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(O.iSg) as paXe yeilow crystals. ' ' - 

'li-NMR( ^ppm/ I^b-^ci) : 1 1 94-2 /OC^ ( 4H; m) ,^ 2 t, 
J=4.4Hiz;) ; a:25^3.30' <4H/ mj , 4.22 (2H, ;t/ J=4.4Hz) , 6:59 
5 (2H, dV J=8^8kz), 6.98 (IH, d, J=8 . 4Hz ) , 7 .45-7 . 52 ( 3H. m) , 
7V6i (1H; s), 7.65 TIH, J^2.2Hz) J 

■Iii(KBrf v': 1678cm'''. ' ''■ -^^V - ■ ' 

AhaJLl for CaiHiiN03-6.2H20: : ^ ' : : v ; ; - ; ' ^ 
Ca.icd./b'r7^^46;''^HV6 ■N:4.i:3i - '■^"■H 

10 Found C, 74. 4^9; H,6;3i9;' N,4.47. ■ 
iiefererice 'E^an^ 

To a mixture of ettiyi 7-bromo-2 , 3-diliydro-l- 
benzoxepirie- 4 -carboxylate ( 0 . 5g ) , 4 -piperidinophenyl 
borate (0 .3i8g) / IM potassium carbonate (6ml) and ethandl 

15 (6ml) was added toluene (50ml) , and the mixture was stirred 
under argon atmosphere at room temperature for 30 minutes. 
To the mixture was added tetrakistriphenylphosphine- 
palladium (O .OVg) , iand the mixture was refluxed over night 
and extiracted with ethyl acetate. The organic layer was 

20 washed with water; and saturated sodium chloride solution, 
and dried with anhydrous magnesium sulfate. Under reduced 
pressure « the solvent was evaporated, and the residue was 
purified with silica gel column (ethyl acetate/hexane ) to 
give colorless crystals (0.62g)/ which were dissolved in 

25 IN sodium hydroxide ( 10ml ) , methanol (25ml) and 

tetrahydrdfuraLh (25ml) . The mixtxire ' was stirred at room 
temperature bver night , concentrated and neutralized with 
hydfochioric acid to precipitate 7- (4-piperidino- 
. phenyl) -2, 3-dihydro-l-benzoxepine-4-c5Lrbbxy lie acid 

30 (d^6g) as pale yellow crystals, 
mp 262-263t: ( dec . ) : 

'H-rMR( 6pprar DMSb-dis) : 1 . 50-1 . 75 ( 6H/ iH) , 2 . 87 (2H, t, 
J-4.8H2). 3.15-^3;i9 (4H. m) . 4 . 23 ( 2H. t . J=4 . 8Hz ) . 6 - 96 
(2H, d/ J=8.8Hz) , 7.00 (IH, d, J=8 . 4Hz ) ; 7 . 51 (IH, dd, J=2.4, 
35 8.4Hz)/7.52 ( 2H, d, J=8 . 8Hz ) , 7 . 62 ( IH , S ) , 7.68 (IH, d, 
J=2.4Hz). 
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IR(KBr) V : 2932, 169bcin*\ 
Reference Example 98 

To a mixture of ethyl ^ 7 -bromo- 2 , 3 -dihydro- 1 - 
benzoxepine - 4 - carboxylat e ( 0 . 5g ) , 4 -mqrpholinophenyl 
5 borate {0.39g), IM potassium carbonate ( ^ml ) and ethanol 
(6ml) was added tolueiie ( SOinl) , and the mixture was stirred 
under argon atmosphere at room temperature for 30 minutes. 
To the mixture was added tetrakistriphenylphosphine- 
palladium (0.07g) , and the mixture was ref luxed f or 4 hours 

10 and extracted with ethyl acetate. The organic layer was 
washed with water and saturated sodium chloride solution, 
and dried with anhydrous magnesium sulfate . Under reduced 
pressure, the solvent was evaporated, and the residue was 
purified with silica gel column (ethyl acetate/hexsme) to 

15 give colorless crystals (0.54g) , which were dissolved in 
IN sodium hydroxide { 15ml) / methanol (100ml) and 
tetrahydrofuran (100ml). The mixture was stirred at room 
temperature over night , concentrated and neutralized with 
hydrochloric acid to precipitate 7- ( 4-morpholino- 

20 phenyl) - 2 , 3 --dihydro-- 1- benzoxepine- 4 -car boxy lie acid 
(0.44g) as colorless crystals, 
mp 291-292t:(dec.). 

'H-NMR( 6ppm, DMSO-d*): 2.87 (2H, t, J«4.8Hz), 3,12-3.17 (4H. 
m), 3.73-3.78 (4H,m), 4 . 23 ( 2H, t , J=4 . 8Hz ) , 7.00 (3H, d, 
25 J«8.4Hz)> 7.51 (IH, dd, J=2.4, 8.4Hz), 7.56 (2H, d, J=8.8Hz), 
7.60 (IH, s); 7.69 (IH, d 

Anal, for b,iHaiNO«: , . 

Calcd. C.7i.78; H.6.02; N,3.99. 
Found C.71-42; H.6.19; N,4.16. 

30 Reference Example 99 

' I ' . \'- . . • - . . ...*,. . 

. • , • -. * < ■ . ; - • • • . .*.■■.'- 

To a mixture of ethyl 7-bromo-2 , 3-dihydro-l- 
benzoxepine-4-carboxylate (0;5g), 4-(l-imidazolyl)phenyl 
borate (0.38g) , IM potassium carbonate (7ml) and ethanol 
(7ml) was added toluene (50ml) , and the mixture was stirred 
35 under argon atmosphere at room temperature for 30 minutes. 
To the mixture was added tetrakistriphenylphosphine- 
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palladium (0.07g) , and the mixture was refluxed for 4 hours 
and extracted with ethyl acetate. The organic layer was 
washed with water and saturated sodium chloride solution, 
and dried with anhydrous magnesium sulfate. Under reduced 
5 preis sure, the solvent was evaporated, and the residue was 
purified with silica gel column (ethyl acetate) to give 
colorless crystals (0.53g) , which were dissolved in IN 

f. . . . • * \ r. ^ ■ ; 

sodium hydroxide (10ml) and methanol (50ml). The mixture 
was stirred at room temperature over night, concentrated 
10 and neutralized with hydrochloric acid to precipitate 

7 - ( 4 ( 1 - imidazolyl ) phenyl ) - 2 , 3 - dihydro - i - benzbxepine - 4 - 

. " . " **.-.--■' • • : J ■ • .Jf ~ ■- : ' - • •, 

carboxylic acid (0.44g) as colorless crystals, 
mp >300*C . 

^H-NMR(6ppm, DMSO-d*): 2.89 (2H, t, J=4-5Hz), 4.26 (2H, t, 
15 J=4.5Hz), 7.07 (IH, d, J=8.4Hz), 7.13 (IH, s) , 7.55-7.68 
(3H;m), 7.73 (2H, d, J=8.8Hz), 7.81 (IH, s), 7.85 (2H, d, 
J«8.8Hz), 8.33 (IH, s) . 
Anal . for C2oHi6N203 * 0 . 3 H^O : 
Calcd. C, 71.12; H, 4 . 95; N, 8. 29 . 

20 Found C, 71 . 15 ; H> 4 . 84 ; N,8.21. 

• . , . • .... . - . . 

Reference Example 100 

In 1, 2-dichloroethane (100ml) was suspended p-nitro- 
benzylamine hydrochloride (8.1g), 4H-tetrahydrothio- 
pyran-4-one (5.0g) and triethylamine ( 6ml ) , and to the 

25 suispension was added sodium triacetoxy boron hydride ( 12 . 8g ) 
under ice -cooling. Under nitrogen atmosphere, the mixture 
was stirred at room temperature for 9 hours. Under ice- 
cooling, to the mixture were added 37% formalin (3.9ml) and 
sodium triacetoxy boron hydride (12.8g). Under nitrogen 

30 atmosphere, the mixture was stirred at room temperature over 
night. The solvent was evaporated, and the residue was 
neutralized With sodium hydroxide. The mixture was 
extracted with ethyl acetate . The organic layer was washed 
with water and saturated sodium chloride solution, and dried 

35 with anhydrous magnesliim sulfate. Under reduced pressure, 
the solvent was evaporated to give yellow oil (11.5g), to 
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which were added reduced Iron (12g) and acetic acid ( 200ml) • 
The mixture was stirred at ropmi temperature over night . The 
solvent was evaporated, and to the residue was added ethyl 
acetate . The precipitate was filtered of f , and the filtrate 
5 was washed with sodium hydrogen darbohiate solution; w^ter 
and saturated sodium chloride solution/ and dried with 
anhydrous magnesium sulfate. Under reduced pressure, the 
solvent was evaporated, and the residue was pUrlf led with 
silica gel column (ethyl acetate/methanol/trlethylsbniiiiLe) 
10 to give 4-(N-methyl-N-(tetrahydrothlbpyrM-4ryl)2anino- 
methyl) aniline (8.8g) as pale yellow crystals, 
mp 88-89*C . 

'H-NMR(5ppm, CDCI3): 1.65-1.84 (2H, m) , 2.10-2.18 (2H, m) / 
2.19 {3H, s), 2.45 (IH, tt, J=3.2, 13.0Hz), 2.65^2.71 (4H, 
15 m), 3.47 (2H, s), 3.61 (2H, br) , 6.64 (2H, d, J=8.4Hz), 7.08 
(2H, d, J=8.4Hz). 
IR(KBr) V : 2932, 1620cm '. 
Anal . for daHaoNzS : 

Calcd. C,66.06; H, 8.53? N, 11.85. 
20 Found C,66.03; H,8.35; N,11.78. 
Reference Example 101 

A mixture of sodium methoxlde (12.5g) and dimethyl 
carbonate (150ml) was added to 3-bromo-6 , 7 ,8 , 9-tetra- 
hydrb-5H-ben20cycloheptan-5-one (10.8g), and the mixture 
25 Was refluxed for 8 hodrs under nitrogen atirtbsphibre. Uridfer 
icfe- cooling, the mixture wais pbtiired' Into ' IN hyd^ 
acid, and the inlxture was extracted With ethyl acetate . The 
organic layer was washed with and saturated sodium chloride 
solutibn, and dried with anhydrous magnesiilm sulfate. The 
30 solvent was evaporated to give browii oil (13.1g) , which was 
dissolved in dlchlbronte thane (150ml) . Tb the mixture was 
drbpwlse added sodium boron hydride dissolved in methanbl, 
under ice -cooling. After starting materials disappeared, 
water was added to the reaction mixture, and the mixture 
35 was concentrated and extracted with ethyl acetate. The 
organic layer was washed with and saturated sodium chloride 
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sbiiitlon^ and dried witli^^^^ The 
solvent was evaporated/ and the residue was dissolved in 
dichf orometiian^ C the mixtiire^ 

trietliyiamihfe C29ml) ahd to the rtiixtuir^^^ drbpwise added 
5 methan^-sulf bnylchlbride (5. 3inl) linder ice-cbbling. The 
mixture was stirred at room temperature under nitrogen 
atmbspher e over night V ' ahd to the mixture was added water . 
The miktur¥ Wa6 ixtrkbted witti ethy 

adeta;te\l The pfglahic layer^ WacM i^sh^d ■ Vith aiiid Isi^^lfiu^ 
10 sodium chl02:i:de*ibiutibh:v and drii^ wi1:h kriiiydrbiis ma^ 
siJifate. The solvent Was evapiorated/^^^ 

purified with silica gel column (ethyl acetate/hexane) to 
give methyl 2^brbmo-6V 7-d±iiydro-5H-berizo-cyci^ 
8-carb6xylate (1.7g) as colorless crystals. 

15 mp 83-84*C. 

^H-NMR( (5ppm, CDCl,) : 1.97-2.10 (2H, m) , 2.62 (2H, t, 
J=6.6Hz), 2.72-2.78 {2H, m), 3.82 (3H, s), 7.02 (IH, d> 
J=8.0Hz) , 7.32 (IH, dd, J=2.2, 8.0Hz) ,7.45 (IH, d, J=2.2Hz) , 
7.60 (lH,s). 

20 IR(KBr) V r 2946, 1713cm'V. 
Anal, for daHisBrOz: 
Calcd. C,55.54; H;4.66. 
Found C, 55.56; H/4.75. 
Reference Example 102 

25 To a mixture of 'ihetliyl 2-bromo-6 , 7-dihydrb-5H^benzo-- 

cyclpheptene-8-carb03cylate {0 .5g) , 4-piperidinophenyl 
borate. (0.4g), IM potassium caxbonate (6ml) and ethanbl 
(6ml) was added toluene (50ml) , and the mixture was stirred 
under argon atmosphere at room temperature for 30 minutes. 

30 To the mixture was added tetrakistriphenyl- 

phosphinepalladium ( 0 . OBg ) and the mixture was ref luxed 
over night and extracted with ethyl acetate. The organic 
layer was washed with water and saturated sodium chloride 
solution, and dried with anhydrous magnesium sulfate. 

35 Under reduced pressure, the solvent wais evaporated/ and the 
residue was purified with silica gel column (ethyl acetate/ 
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hexane) to give colorless crystals (0. 45g). which were 
dissolved in IN spdium hydroxide (15ml), methanol (50ml) 
and tetrahydrof uran (50ml). The mixture was refluxed at 
room temperature for 2 hours, concentrated and heutrialized 
5 with hydrochloric acid to precipitate 2-(4-pipleridino- 
phenyl) -6 , 7-dihydro-5H-benzocycl6heptene-8-carbbxylic 
acid (0.46g) as colorless crystals, 

mp 2i9-220t:(dec. ) . ' 

'h-NMR( 6ppm, bMSO-d«) : 1.50-1.70 (6H> m) , 1.85-2.05 (2H, m) , 
10 2.56 (2H, t, J«6.4Hz), 2 . 80-2 . 82 ( 2H, s ) , 3.13-3.25 (4H, 
m), 6.99 (2H, d, J=8.7Hz), 7.23 (IH, d, J=8 . OHz ) , 7 . 47 ( IH, 
dd, J=1.8, 8.0Hz), 7.54 (2H, d, j=8.7Hz), 7.60 (IH, d, 
J=1.8Hz), 7.70 (IH, s). 
Anal, for CiiHzsNOa • 0 • 2H2O : 
15 Calcd. C,78.69; H, 7 . 29 ; N, 3 . 99 . 
Found C,78.82; H,7.38; N,3.89. 
Reference Example 103 

To a mixture of N-t-butoxycarbonylpiperidin-4-one 
(3g; M. S. Ashwood et al. , J. Ghem. Soc. Perkin Trans. 1, 
20 1995, 641-644) and me thy lamine hydrochloride (Ig) were added 
triethylamine (2.1ml) and 1 , 2-dichloroeth€Uie( 50ml) . Under 
ice-cooling, to the mixture was added sodium triacetoxy 
boron hydride (4.5g), and the mixture was stirred under 
nitrogen atmosphere at room temperature for 4 hours. The 
25 mixture was neutralized with sodium hydroxide , cohcentrated 
and extracted with ethyl 'acetate. The organic layer was 
washed with saturated sodium chloride solution and dried 
with anhydrous magnesium sulfate. Under reduced pressure, 
the solvent was evaporated to give l-^t-butoxy-carbonyl- 
30 4 ^methyiaminopiperidine (3.1g) as colorless oil. 

*H-NMR( 5ppm, GDCla) 2 1.13-1.33 (3H, m) . 1.33-1.54 (3H, m) , 
1.45 (9H, s), 1.83-1.88 (2H, m), 2.44 (3H, s), 2.44-2.56 
(IH, m), 2.73-2.87 (2H, m), 4.01 (IH, br). 
Reference Example 104 
35 In chlorobenzene (100ml) was dissolved ^-bromo-4*- 

acetophenone (25. Ig), and the mixture was dropwise added 
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■ •: to a suspension of hexamethylehetetrainlne (15.9g) in 
chlorbbehzene (iCfOmX) The mixture was stirred under 
nitrogen atitfo sphere at Sd'C for 4 hours and cooled to 
prebipitate crystals, which were filtered and washed with 
5 etheuciol and diethyiether. The resulting crystals were 
added lit tie by little to a mixture (lOOml) 
and. hydrbdhloric iacid ( Sbihi) / and the mixture was stirred 
at room temperaturiS' ove^ nightV Precipitated crystal wis 
fii tiered ahd washed with diethylether . To thef crystal'^ 

10 idded ;di- 1 -tiuty!£^ bicatrt)onat e (^2^ ) > ^t:riet;ii5^ C29mi) 
and dibhloromethahe ( SObmi) / and the mixture wa:s " stirre^^^ 
at rooni temperatuti^ , v/ashed with Water , ^ citric 

acid and water; and dried with anhydrous magnesium sulfate. 
Under reduced pressure, the solvent was evaporated, and the 

15 residue was purified with silica gel column (ethyl 

acetate/hekahe) to give yellow solid (24.9g) , i2g of which 
was dissolved in ethanol (2p0ml) and ethyl acetate (50ml). 
To the mixture was added 10% palladium on caxbon (1.2g} and 
catalytic hydrogenation was carried out at room temperature 

20 for 6 hours. The catalyst was filtered off, and the solvent 
was evaporated to give colorless crystals ( 6 • 5g) , 4g of which 
was dissolved in dime thylformamide (50ml). To the mixture 
was added sodium hydride (60%, 1.4g) at -3*C , and the mixture 
was stirred for 20 minutes . To the mixture was dropwise 

25 added 1^ 4-dibromobutane ( 2 . 1ml) , and the mixture was stirred 
under ice -cooling fpr 1. 5 hours . To the mixture was 
ammonium chloride solution, and the mixture was extracted 
with ethyl acetate . The organic layer was washed with water 
and saturated isodium chloride solution, and dried with 

30 anhydrous magtiesium sulfate. Under reduced pressure, the 
solvent was evaporated, ( 4-aminophenyl) [ 1- ( tert-butoxy- 
carbonyl)piperidin-2-yl]methanone (2. Ig) as pale yellow 
cxystals. 
mp 187-188X:. 

35 'H-N*iR( 5ppm, CDCl,) : 1.42 (9H, br) , 1.43 (2H, br) , 1.80 (IH, 
br), 2.05 (IH, br), 3.22 (IH, br) , 3.95 (IH, br), 4.09 (2H, 
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br), 5;55 (IH, br), 6.63 (2H, d, J«8.4Hz), 7.79 (2H, d, 
J=8 . 4Hz) . 

IR(KBr) V : 3362i 2942, 1682cm*'. . ^ 

Anal . for C17H24N2O3 • 0 . IHiO : 
5 Calcd. C,66;69; H, 7 . 97; N. 9 . 15 . 

Found C,66.60; H,7.91; N,8.87; . . 

Reference Example 105 . 

Amixtiire of 2-(4-nitrobenzyl)pyr±d±ne ( J. Chemi Soc, 

p549, 1929) (l.SOg) and 5% Pd-C (O.lSg) In ethanol (30ml) 
10 was vigorously stlzxed under hydrogen atmosphere for 8 hours , 

and the Pd-G. was filtered off. The filtrate was 

concentrated under reduced pressure, and the residue was 
. separated and purified with column chromatography (ethyl 

acetate/hexane=l: 1—^2:1) to give 2- ( 4-aininobenzyl).- 
15 pyridine (1.09g) as yellow oil. 

*H-NMR (200MHz, CDCl,) 6 3.41-3.75 (2H, m) , 4.05 (2H, s), 

6.50-6.69 (2H, m), 6.97-7.16 (4H, m) , 7 . 51-7 . 60 ( IH, m) , 

8.48-8.57 (IH, m) . 

IR (neat) 3338, 3213, 3008, 1622, 1593, 1516, 1471, 1433, 

20 1281, 754 cm ' 

Reference Excimple 106 

Under nitrogen atmosphere, to a solution of ethyl 
magnesltim chloride in tetrahydrof uran (1.58M, 95ml) was 
added diethyl phosphite (6.91g) under ice -coo ling, and the 

25 mixture was stirred at room temperature for 1 hour. To the 
' mixture was added benzyl bromide (7.2ml) , and the mixture 
was ref luxed for 4 hours • The reaction mixture was vigorously 
stirred aiid concentrated hydrochloric acid-ice was added 
to the mixture to stop the reaction- The mixture was . . 

30 extracted with diethylether and concentrated. To the 

residue was added, chloroform, and the mixture was; washed 
, with water and concentrated under reduced pressure. The 
residue was separated and purified with column 
chromatography (ethyl acetate/ethanol==3 : 1-^2 : 1 ) to give 

35 benzyldiethylphosphine oxide (1.45g) as colorless:, 
crystals. 
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'H-^MR (2OOMH2; CDCli) 5 1;17 :(6H, dt, J=16 . 6 , 8 wO Hz) , 
1. 57-rv75 (4HV m) , 3.14 {2H, d; \J=14 v4 Hz) , 7 . 19-7 . 40 (4H; 

IR (KBr ) 3396 / 2974/ 16445 , 1495 , :1458 ,1410 > 1242 ,1159 / 
5 1124, 1034, 829, 789, 702 cm'" : 

Ref^rehce Example "^1 07 ^^ 

' To a mixture of nitric acid (0.4ml) and concentrated 
sulfuric acid (3ml) was added benzYldiethylphosphine oxide ^ 
( 1 . 05g ) at p*C , and the mixture was stirred at :50/G rf or 1 
10 hotir* The' reaction mixture was /added^ tp; ice-water, :and" 
ammbhia solution was added' to the— solution to. -neutralize^ 
the -solution, which was extracted with ethyl acetate. The 
organic layer .was washed with saturated sodium chloride 
solution, dried with magnesium sulfate and concentrated. 
15 The residue was separated and purified with column 

chromatography (ethyl acetate/ethanol=3:2-*l:i) to give 
4-nitrobenzyldiethylphosphine oxide (518mg) as pale yellow 

'H-Nl« (200MHz, CDCI3) (5 1.18 (6H, dt, J=17.0, 8.0 Hz), 
20 1.64-1.86 (4H, m) , 3.23 (2H, d, J=13.6Hz), 7.49 (2H,dd, 
J=8.8, 1.6 Hz) , 8.20 (2H, d, J=8.8 Hz). 

IR (KBr) 1599, 1506, 1340, 1169, 864, 773, 694, 501 cm' 

Reference Example 108 

A mixture of 4-nitrobenzyldiethylphosphine oxide 
25 (04 4g) and 10% Pd-C (0.06g) in ethanol (10ml) was vigorously 

stirred under hydrogen atmosphere for 16 hours, and the Pd-C 

was ^filtered off. The filtrate was concentrated under 

reduced pressure to give 4-aminoibenzyldiethylphosphine 

oxide (349mg) as brown oil. 
30 'H-NMR (200MHz, CDCI3) 6 1-16 (6H, dt, J=16.6, 7.8 Hz), 

1.56-1.76 (4H, m)/ 3.02 (2H. d, J=14.4 Hz), 6.64 (2H. d. 

J=8.4 Hz), 7.03 (2H, dd, J=8.4, 1.8 Hz). 

IR (neat) 3336^ 1630, 1614, 1516, 1460, 1408, 1284, 1157, 
1126, 841, 791, 768, 540 cm' 
35 Reference Example 109 

Under nitrogen atmosphere , to a solution of propyl 
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magnesium bromide in tetreOiydrof uran (2M. 25bg} was added 
diethyl phosphite ( liB . Og) under Ice-coollhg , and the mixture 
was stirred at room temperature for 3 hours . To the reaction 

■ * • 

mixture was added benzyl bromide {24.7ml), and the mixture 
5 was refluxed for 5 hours. The reaction mixture was 

vigorously stirred and added to concentrated hydrochloric 
acld-lce to stop the reaction. The mixture was extracted 
with ethyl acetate and concentrated. The residue was 
separated and purified with column chromatography ( ethyl 
10 acetate-^^ethyl acetate/ethanol=3 2 1) to give 

benzyldlpropylphosphine oxide (25.33g) as colorless 
crystals . 

'H-NMR {200MHz, CDCI3) 6 0.94-1.09 (6H, m) , 1.49-1.75 {8H, 
m), 3.15 (2H, d, J==14.6 Hz ) , 7 • 19-7 . 39 (5H, m) . 

15 IR (KBr) 3425, 2964, 1645, 1603, 1497, 1456, 1242, 1161, 
1126, 1080, 1030, 843 cm*' 
Reference Example 110 

To a mixture of nitric acid {3.6ml) and concentrated 
sulfuric acid (22ml) was added benzyldlpropylphosphine - 

20 oxide (10.75g) at 0*C, and the mixture was stirred at 60*0 
for 1.5 hours. The reaction mixture was added to ice -water, 
and ammonia solution was added to the mixture to neutralize 
the solution, which was extracted with ethyl acetate. The 
organic: layer was washed with saturated sodium chloride 

25 solution, dried with magnesium sulfate and concentrated. 
The residue' was separated and purified with column 
chromatography (ethyl acetate/ethanol=9:l-^4 2l) to give 
4-nltrobenzyldipropylphosphine oxide (3.77g) as pale 
yellow crystals. 

30 'H-NMR (200MHz, CDCI3) 6 0.96-1.09 (6H, m), 1.51-1.75 (8H, 
m), 3.20 (2H, d, J=13.6 Hz), 7.47 (2H^ dd, J=8.8, 2;0 Hz) , 
8.21 (2H, d, J=8.8 Hz). 
IR (KBr) 1527, 1431, 1352, 1028 cm"' 
Reference Exeunple 111 

35 A mixture Of 4-nitrobenzyldlpropylphosphine oxide 

(3.0g) and 5% Pd-C (0.3g)ln ethanol (50ml) was vigorously 
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stirred under hydrogen atmosphere for 16 hours;, arid the Pd^C 
was filtered off; The filtrate was concentrated undefr 
reduced pressure. The residue was separated and purified 
with column chromatography ( e thanol/ e thyl acetate= 1 : 5 
5 1:4) and recrystalllzed from ethanol-ethyl acetate to give 
4-amlnobenzyldlpropylphosphlne oxide (1.78g) as colorless 
crystals ^ 

m.p. 104-106*C r . 

'H-NMR (2bOMIz, GDGl,) 5 - 0 . 88-1 . 12 ( 6H , m) > 1.43-L.72 (8H, 
m) , 3^01 (2H/d, J=14.*8 Hz ) ;^ 3 . 52-3i> 7^^^ (2H, 
d, J=8.6 Hz), 7.01 :(2H, dd/ J=?8.6, 2.0 Hz). . 1 

IR (KBr) 3348, 3209, 2058, 1608, 1512- 1155, 1126, 852 eifi'' 
Elemental Analysis for CuHiiNOP 

Galcd. C, 65.25 ; H, 9.27 ; N, 5.85 ; P, 12.94 : 
Found. C, 65.16 ; H, 9.04 ; N, 5 . 91 ; P , 12 - 94 . 
Reference Example 112 

Under nitrogen atmosphere, to a solution of 2-bromo- 
3-hydroxypyrldine (lO.OOg) In DMF { 100ml) was added sodium 
hydride (60% oil, 2.5g) at 0*C , and the mixture was stirred 
for 30 minutes. To the reaction mixture was added methyl 
Iodide (4.0ml), and the mixture was stirred at room 
temperature for 2 hours. TO the reaction mixture was added 
water, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated sodium chloride 
solution, dried with magnesium sulfate and concentrated. 
Under reduced pressure, the residue was separated and 
purified with column chromatography (ethyl acetate/hexane» 
1:2) to give 2-bromp-3-methoxypyridine (9.24g) as colorless 
crystals, 
m.p, 41-43*C 

'H-NMR (200MHz, CDClj) 5 3 . 92 ( 3H , s ) , 7 . 15 (IH, dd, J=8.0, 
1.4 Hz), 7.24 (IH, dd, J«8.0, 4.4 Hz), 7.99 (IH, dd, J=4.4, 
1.4 Hz). 

IR (KBr) 3055, 1562, 1468, 1414, 1298, 1205, 1078, 1049, 
791, 667 cm"' 

Elemental Analysis f or C«H«NO 
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CalGd. C, 38.33 ; H, 3.22 ; N, 7.45 : , 
Pouhd. G, 38.35 ; H, 3.07. ; N> 7.28. 
Reference Excunple 113 

.;: To. a solution of 2-brorao-3-metlioxyRyr±d^ in 
5 .diethylether (20ml) was added a solution of n-buty Hit hiiom 
in hexsine ( 1 . 6M, 3 7ml) at -78*C , and the mixture was stirred 
for 1 hour to prepare the lithium salt, which was dropwise 
added to .a solution of 4-nitrobenzaldehyde (0.81g) in 
tetrahydrof uran (lOml) cooled at -78'C. The mixture was 

10 stirred at -78*C. To the reaction mixture was added water 
to stop the reaction, and the mixture was extracted with 
ethyl jacetate. The organic layer was washed with saturated 
sodium chloride solution, dried with magnesium sulfate and 
concentrated. Under reduced pressure, the residue was 

15 separated and purified with column chromatography {ethyl 
ace.tate/hexane=l:3— *^1:1) to give 3-methoxypyridin-2-yl) - 
{, 4 -nitrophenyl) methanol (742mg) as pale yellow crystals, 
m.p. 137-138tl^ 

'H-NMR (200MHz, CDCl,) 6 3.81 (3H, s), 5.64 (IH, d, J=6.8 

20 Hz), 6.02 (IH, d, J=6.8 Hz), 7.17 (IH, dd, J=8.4, 1.4 Hz), 
7.27 (IH, dd, J=8.4, 4.6 Hz), 7.58 (2H, dd, J=7.0, 2.0Hz), 
8.15 (2H, dd, J=*7.0, 2.0 Hz), 8.21 (IH, dd, J=4.6, 1.4 Hz), 
IR (KBr) 3348, 1524, 1464, 1344, 1284, 1053, 1020, 837, 797, 
744, 689 cm*' 

25 Elemental Analysis for C13H12N2O4 

Calcd. C, 60.00 ; H, 4.65. ; N, 10.76 : 
Pound. C. 59.97 ; H, 4.57 ; N,.10.82. 
Reference Example 114 

A mixture of (3-methoxypyridin-2-yl)-^(4-nitro- 

30 phenyl) methanol (600mg) and 5% Pd^-C (0.06g) in ethanpl 
:( 20ml) was vigorously stirred under hydrogen atmosphere for 
3 hours, and the Pd-C was filtered off . The filtrate was 
concentrated under reduced pressure to give (4 -amino- 
phenyl ) - ( 3 ^methoxypyridin- 2 -yl ) -methanol ( 483mg ) as pale 

35 yellow crystals. 

'H-NMR (200MHz, CDCl,) 6 3. 51-3 • 65 (2H, m), 3.75 (3H, s). 
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« , - - -* . * * , * ' , V . - 

5v33 (IH, d, J=7,l Hz)/5.85 (IH, d. J=7.1 Hz). 6.60 {2H. 
dd,vJ?6,6,; 1.8 Hz). 7.08-^7.2? : (4H. iti) . 8.^^^ ( IH. ddL, ,J=4.6 . 

IR (KBr) 3458. . 3.46.%.: 3323. 1^^^ 1454,;rl^27, 
5 1279, 1178, 1038. 835, 804 cm^ 

Reference Example 115 , 
A solution ot diethyl benzylphosphonate (25g) in 
methanol ( 10ml) and poncentrated hydrochloric acid (500ml) 
solution was. refluxed for 4 days. , The mixture was cooled 
10 to rbom temperature, and precipitated crystal was collected 
by filtratipn, to give benzyl^ acid (ll,17g) as 

colorless crystals, 
m.p. 171-173'C 

'H-NMR (200MHz, DMSO-dJ 6 2.96 (2H, d, J=21.6 Hz), 

15 7.13-7.34 (5H, m) . 

IR (KBr) 2779, 2330, 1497, 1458, 1263, 1074, 993, 943, 78l/ 

694, 527, 429 cm' 

Elemental Analysis for C7H9O3P 

Calcd. C, 48.85 ; H, 5.27 ; P, 18.00 : 

20 Found. C, 48.75 ;H, 5.01 ; P, 17.78. 
Reference Example 116 

Under nitrogen atmosphere, to a mixture of magnesium 
( 3. 3 9g) and a piece of iodine in diethylether (16ml) was 
dropwise added a solution of 1 , 4-dibromobutane (5.55ml) and 

25 1,2-dibromoethane (2ml) in diethylether (80ml) at 40*0 for 
1 hour. The mixture was refluxed for 1 hour, cooled to room 
temperature eind allowed to stand for 2 hours . The upper 
layer of diethylether wa,s removed through cannula, to obtain 
the di-Grigneurd reagent, which was dissolved in 

30 dichloro -methane (210ml}. The resulting di-Grignard . 

reagent as it is was used for the following reaction. To 
benzyl phosphonate (8 .0g) was added thionyl chloride (40ml) 
and then 2 drops of DMF, and the mixture was refluxed for 
4 hours and concentrated under reduced pressure. The 

35 residue was dissolved in dichlorome thane (210ml), and the 
mixture was cooled to oT} . To the mixture was dropwise added 
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a solution of the above di-Grignard reagent in 
<Uchloromethane> which was cooled to oX^v through cannula 
for 1. hour,, and the mixture was stirred at r:ooin temperature 
for 16 hours,. To the reaction mixture were added 10% 
5 ammonium chloride solution { 100ml) and saturated: spdium 
chloride solution, and the mixture was extracted with 
dichlorome thane . The organic layer was. washed with 
saturated spdium chloride solution, dried with magnesiiun 
sulfate and concentrated under reduced pressure. The 
residue was separated and purified with colmnn 
chromatography . (ethanol/ ethyl acetate-l:4) to give 1- 
benzyl-phosphorane-1- oxide (4,83g.) as colorless crystals. 
'H-NMR (200MHz, CDCla) 6 1.40-2.08 (8H, m) , 3.27 (2H, d, 
J=15.0 Hz), 7.11-7.42 (5H, m) . 

IR (KBr) 2951, 1643, 1495, 1454, 1406, 1265, 1236, 1165, 
1120, 702 cm:' 
Reference Example liy 

To l-benzylphosphorane-l -oxide (4.17g) were added 
nitric acid ( 1 . 7ml ) and sulfuric acid ( 11ml ) at 0*C , and the 
mixture was stirred at 50-60*0 for 2 hours. The reaction 
mixture was added to crushed ice and neutralized with £unmonia 
solution. The mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated sodium chloride 
solution, dried with magnesium sulfate and concentrated. 
Under reduced pressure. The residue was separated and 
purified with column chromatography ( ethanol/ ethyl 
aceta,te=l: 4-^1:1), to giyel- ( 4-nitro-ben2yl)phosphorauie- 
1-oxide (2^22g) as yellow crystalsf. 

/H-NWK (200MHz, .CDCI3) 6 1.55-2.13 (8H, m) , 3.32. (2H, d, 
J=13,8 Hz) V. 7.50 (2H, dd, J=8.8, 1.8 Hz), 8.22 (2H, d, J=8.8 
Hz). 

IR (KBr) 3402, 2954, 1514, 1346, 1171, 860, 700 cm* 
Reference Example 118 

A mixture of l-(4-nitrobenzyl)phosphorane-lrOxide 
(1.80g) and 10% Pd-C (0.2g) in ethanol ( 30ml) was vigorously 
stirred under hydrogen atmosphere for 24 hours, and the 
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catalyst was filtered off.. The filtrate was concentrated 
and purified with column qhromatography (ethanol/ethyl 
aceta1:e=l:2) and recrystallized from ethanol-diethylether 
tOr giy^ .1^ ( 4-rcmiinobenzyl)phosphorane-lr-oxide ( 0> 90g) as 
5 . colorless crystals. 

'H-NMR ,(200MH2, CDCl,) 6 1.32-2.02 (8H, m) , 3.16 {2H, a, 
J-14.6HZ.), 3.52-3.74 (2H, m), 6.65 (2H, d, J«8 . 4 Hz ) , 7 . 04 
(2H; dd, J«8,4, 2,2 Hz). 

IR (KjBp) 3386, 3338, 3228, 1641, 1612, 1516V 1296, 1263, 

10 1174, 1124, 833. cm"' , , > 

Reference . Example. 119 . . 

Under nitrogen atmosphere, to a solution of 2-bromo- 
3 rmetlioxymethoxypyridine (lO.OOg) in die thylether (150ml) 
was ^dded a solution of n-butyllithium in hexane {1.6M, 

15 31.5ml) at -78*C, and the mixture was stirred for 1 hour to 
prepare the lithium salt . The resulting lithium salt was 
dropwise added to a solution of 4-nitrobenzaldehyde (6.93g) 
in tetrahydrofuran (100ml) cooled at -ISXZ, and the mixture 
was stirred at the same temperature for 3 hours . To the 

20 reaction mixture was added water to stop the reaction, and 
the mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated sodium chloride solution, 
dried with magnesium sulfate and concentrated under reduced 
pressure. The residue was separated and purified with 

25 column chromatography (ethyl acetate/hexane=l :3-*^l: 2) to 
give ( 3-methoxymethoxypyridin-2-yl) - ( 4-nitrophenyl) - 
methanol (11.78g) as yellow oil. 

'H.-NMR (200MHz, CDCI3) (5 3.27 (3H, s), 5.12 (IH, d, J=7.0 
Hz), 5.20 (IH, d, J=7.0 Hz), 5.70 (lH,d, J=7,0Hz), 6.02 
30 (IH, d^^^ 7.25 (IH, dd, J=8 . 4 ,^ 4.4 Hz), 7.42 (IH, 

dd, J=8.4, 1.4 Hz), 7.58 (2H, d, J=8.8 Hz) , 8. 15 (2H, d, 
J«8.8 Hz), 8.27 (IH, dd, J=4.4, 1.4 Hz). 

IR (neat) 3390, 1522, 1448, 1348, 1155, 1084, 1055, 980, 
824, 849, 800, 744, 700 cm*' 
35 Reference Example 120 

A mixture of (3 -me thoxymethoxypyridin - 2 -yl ) - ( 4 - 
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riitrophehyl )methan61 ( 11 . 78g ) and 10% Pd-C ( 1 . 2g ) in ethanol 
(100ml ) was vigorously stirred under hydrogen atrabsphere 
f br 24 hours. The catalyst was filtered of , and the filtrate 
was concentrated' under reduce^d pressure . The residue was 
5 separated and . purified with column chromatography ;( ethyl 
acetate/hexane'=l:l--^2:l) to give 2- (4-aminobenzyl)-3-. 
methoxymethoxypyridine (2.92g) as orange oil. 
'H-NMR (200MHz, CDGI3) (5 3*37 (3H, s), 4 . 08 ( 2H, s )y 5 . 16 
(2H, s), 6.59 (2H, dd, J=8.4, 2.0 Hz), 7.04-7-19 (3H/m), 

10 7.33 (IH, dd, J=8.4, 1.2 Hz), 8.18 (IH, dd, J=4.8, 1.2 Hz). 
IR (neat) 3433, 3352, 3219, 1620, 1514, 1446, 1265, 1153, 
1082, 985, 922, 798 cm';' 
Reference . Example 121 

Under nitrogen atmosphere, to a mixture of magnesium 

15 (3.2g) and a piece of iodine in die thy let her ( 20ml ) was 
dropwise added to a solution of 1 , 5-dibrom6pentane (13.2lg) 
and 1 , 2 -dibromoe thane ( 1 . 21ml ) in diethylether ( 80ml ) at 
40*C forl hour. The mixture was refluxed for 1 hour , qooled 
to room temperature and allowed to stand for 2 hours . The 

20 upper layer of diethylether was removed through ceuinula, 
to obtain the di-Grignard reagent, which was dissolved in 
dichloromethane (250ml). The resulting di-Grignard 
reagent as it is was used for the following reaction. To 
benzylphosphonic acid (10.0g) was added thionyl chloride 

25 (30ml) euidcthen a drop of DMF, and the mixture was refluxed 
.for 3 hours .and concentrated under reduced pressure. The 
residue was dissolved in dichloromethane ( 210ml) , cuid the 
mdLxture was cooled to 0*C To the mixture was dropwise added 
a spiutloh of the above di-Grignard reagent in 

30 dichloromethane, which was. cooled to 0*C, through cannula 
for 1 hour, and the mixture was stirred at room temperature 
for 20 hours. To the reaction mixture were added 10% 
ammonium chloride solution (100ml) and saturated sodium 
chloride solution, and the mixture was extracted with 

35 dichlor bine thane . The organic layer was washed with 

saturated sodium chloride solution, dried with magnesium 
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sulfate and concentrated undel: reduced pressure. The 
residue was .separated and purified with column 
chromatography ( ethanol/ethyl . acetates! : 3-^1^: 2) to give 
i-benzylphosphorinane-l-j^oxide (5.39g) as colorlesis 
5 crystals, 

'H^NMR ( 200MHz V CDCl,) 6 1 . 36 -2 • 18 ( lOH , m) , 3.17 (2H, d, 
J=14.0 Hz), 7.23=^7.42 (5H; ml. - . ; 

IR (KBr) 2939, 2912, 2886, 1493, 1452,. 1404 , 1232 , 1161 , ; 
827, :'700 cm"' . •^9^'- ■ ' ' : j. r^r:- ♦ 

10 Reference Example 122 

To a solution of diethyl benzylphosphonate (2.5g) in 
tetrahydrofuran (500ml) was added: Red^Al (70% toluene 
solution) (3.8g) at room temperature, and the mixture was 
stirred until gas production stopped. To the reaction 

15 mixture was added 1 , 5 -dibromopentane ( 25 . 18g ) , and the 

mixture was stirred at 50-60*C for 16 hours . To the reaction 
mixture was added water (2bml) , and precipitate was removed 
by filtration. The filtrate was concentrated under reduced 
pressure, and the residue was separated and purified with 

20 column chromatography (ethyl acetate— *^ethanolethyl 

acetate=l:2) to give 1-benzylphosphorinane-l -oxide (8.41g) 
as colorless crystals. 

'H-NMR (200MHz, CDCla) 6 1.36-2.18 (lOH, m) , 3.17 (2H, d, 

J=14.0 Hz), 7.23-7.42 (5H, m). 
25 IR (KBr) 2939, 2912. 2886, 1493, 1452, 1404, 1232, 1161, 

827, 700 cm' 

Reference Example 123 

To 1-benzylphosphorinane-l -oxide (5.39g) were added 

nitric acid ( 1 .94ml) and sulfuric acid ( 15ml) at 0*C , and 
30 the mixture was stirred at 50-60*C for 2 hours ^ The reaction 

mixture was added to crushed ice-water, neutralized with 

ammonia solution and extracted with ethyl acetate. The 

organic layer was washed with saturated sodium chloride 

solution, dried with magnesium sulfate and concentrated 
35 under reduced pressure.. The residue was separated and 

purified with column chromatography (ethanol/ethyl 
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acetate«l:3--^l:2) to give I-(4-n±trobenzyl)- 
.phosphorlnahe^l -oxide (2l47g)as pale yellow, c . 
'H-NMR (200MH2> CDCl,) (5 1.46-2.18 (lOH, m) , 3.28 (2H, d, 
- J=13.6 Hz), 7.48 (2H, dd, J=8.8, 2.2 Hz), 8.21 (2H, d, J=8.8 
5 ■ Hz-)-. V. 

IR (KBr) 2926, 1599, 1516, 1348, 1230, 1159, 1132, 864, 822, 
* 696 cm*^ . : . 

Reference Example 124 

A mixture of l-{4-nitrobenzyl)phosphorinane-l-oxide 
10 (2.25g) and 10% Pd-C (0.2g| in ethanol (30ml) was vigorously 
stirred under hydrogen atmosphere for 24 hoxirs. The 
catalyst was filtered off, and the filtrate was concentrated 
recrystallized from ethanol -die thy lether to give l-(4- 
euninobenzyl) -phosphorinane-l- oxide (1.5g) as pale yellow 
15 crystals. 

'H-NMR (200MHz, CDCla) 6 1.27-2.16 (lOH, m) , 3.06 (2H, d, 
J=13*8 Hz) , 3.53-3.80 (2H, m) , 6.65 (2H, d, J=8.3 Hz) , 7-05 
(2H; dd, J«8^3, 2.0 Hz). 

IR (KBr) 3386, 3334, 3224, 2939, 1639, 1612, 1514, 1296, 
20 1225, 1153, 1120, 841 cm' 
Reference Example 125 

. Under argon atmosphere, to a solution of 4- 
ethylbromobenzene (lO.Og) in t^trahydrofuran (60ml) was 
added n^butyllithium (1.6M hexane solution) (37.2ml) at 
25 ^78*G , ;.and. the mixture was stirred for 1 hour. To the 

reaction mixture was dropwise added absolution of tributyl 
borate (13 . i68g) in tetrahydrofuran (30ml) , aind the reaction 
mixture was waxnxied to room temperature and istirred at room 
temperature for 2 hours. To the reaction mixture was added 
30 10% sulfuric acid (100ml), and the mixture was stirred for 
1 hour. The mixture was extracted with ethyl acetate. The 
organic layer was washed with satui^ated sodium chloride 
solution, dried with magnesium sulfate and concentrated 
under reduced pressure. The residue was dissolved in 
35 acetone {30ml) ^ and to the mixture was added 10% sulfuric 
acid (50ml). The mixture wais stirred at room temperature 
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for 16 hours v and^^^^^ pressure acetoiie was 

evaporated • The mixture was extracted with ethyl acetate . 
The organic layer was washied with saturated sodium chloride 
solution, dried with magnesium sulfate and coribehtrated 
5 under reduced pressure; The residue waib separated and 
purif ied with cdlijmn chromatography (ethyl acetate/hexM 
1 : 2 ) to give crude 4 -ethylphenyl borate ( 0 i 9 Ig ) as cdlorless 
solid. Under argon atmosphere, a solution of ethyl 7- ' 
bromo^Z. 3>dlhydrb^lr^behzdxeplne-4-carb6xyra^ (SdOmg) ; - 

10 the above crude? 4^- e thy Iphenyl bora^ and potassium • 

carfeonatej(0.49g) In toluene-ethanol-wa (20-2-2ml) was 
stirred at room temperature for 1 hour. To the reaction 
mixture was; added tetraklstriphenyl-phosphinepalladlum 
( 0 . 06g) , £uid the mixture was ref luxed for 18 hours and cooled 

15 to room temperature. The orgeinic layer was washed with 
saturated sodium chloride solution, dried with magnesium 
sulfate and concentrated under reduced pressure. The 
residue was separated and purified with column 
chromatography (ethyl acetate/hexane=l: 15) to give ethyl 

20 7- ( 4-ethylphenyl) -2 , 3-dlhydro-l-benzoxepine-4- 
carboxylate ( 464mg} as colorless crystals . 
m,ip. 81-83*C 

^H-^NMR {200MH2, CDClj) (5 1.28 (3H, t, J=7.6 Hz), 1.36 (3H, 

t, J=7.2 Hz) i 2.69 (2H, q, J=7.6 Hz), 3.00 (2H, t, J=5.2 
25 Hz), 4.29 (2H ,q, J=7.2 Hz), 4.30 (2H, t, J=5.2 Hz), 7.04 

(IH, d, J«8.4 Hz) , 7.27 (2H, d, J=8.6 Hz), 7.44-7.51 (3H, 

m), 7.55 (IH^ d, J»2.6 Hz), 7.65 (IH, br s) . 

iR(KBr) 1699, 1493, 1302, 1254, 1213, 1012, 822 cm' 

Elemental Analysis for C21H22O3 
30 Calcd^C, 78.23 ;H, 6.88 : 

Found. C, 78.05 ; H, 6.61. 

Reference Example 126 - 

To a solution of ethyl 7- (4-ethylphenyl ) -2,3- 

dlhydro-l-benzoxepine-4-^carb6xylate (430mg) in eihanol 
35 (20ml) was added IN sodliun hydroxide (4 .0ml) at room 

temperature, and the mixture was stirred for 24 hours and 
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concentriated' under reduced pressure. To tlie residue was 
added IN ttydrochloric acid (ISml), and the mixture was 
extracted with ethyl acetate . The organic layer was washed 
with saturated sodium chloride solution, dried with 
5 magnesium sulfate and concentrated to give crystals, which 
were collected by filtration to give 7- ( 4-ethylphenyl) - 
2,3-dihydro^l-benzoxepine-'4-carboxylic acid (328mg) as 
colorless crystals. ^ . 
m?^p.^ 241-243*C 

10 'H-NMR (200MHz; CDCI3) 6 1.28 {3H, t, J«7.8 Hz), 2.70 (2H; 
q, J=7.;8 Hz), 3.02 (2H, t, J=4 . 8 Hz ) , 4 . 33 (2H, t, J=4.8 
Hz), 7.05 (IH, d, J=8.4 Hz), 7.27 (2H, d, J=8.0), 7.46- 
7.56 (4H, m), 7.78 (IH, br s). 

IR (KBr) 2966, 1689, 1491, 1437; 1263, 1230, 822 cm' 

15 Elemental Analysis for Ci^HiaOa 
Calcd. C, 77.53 ; H, 6.16 : 
Found. C, 77.52 ; H, 6.27. 
Reference Example I27 

Under airgon atmosphere, to a solution of 4-tert-butyl- 

20 bromobenzene (lO.Og) in diethylether (50ml) was added 

n-butyllithium (1.6M, hexane solution) (32.3ml) at -78X^, 
and the mixture was stirred for 1 hour. To the reaction 
mixture was dropwise added trimethyl boric acid (16ml) in 
diethylether ( 30ml) , and the mixture was weirmed to room 

25 temperatipre.vand stirred at room j temperature 16 hours. To 

. 0 vthe ^reaction mixture were added IN hydrochloric acid ( 50ml) 
and water, and the mixture ;was extracted with ethyl acetate . 
The organic layer was washed with saturated sodium chloride 
solution , dried with magnesium sulfate and concentrated 

30 under reduced pressure. The residue was separated and 
purifiedwlth column chromatography (ethyl abetate/hexane= 
1:9) to give crude 4-tert^phenyl borate(0«84g) as pale 
yellow oil. Under argon atmosphere « a solution of ethyl 
7r-bromo-2,3-dihydro-l^ben2s6xepine-4-carboxylate (SOOmg), 

35 the above crude 4-tert^butylphenyl borate(0.59g) and 
potassium carbonate (0.47g) in toluene -ethanol -water 
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(2G-2r2ml) was; Stirred at room, temperature for 1 hoiir. To 
ttierreact Ion mixture was added tetraklstriphenylphoisphlne 
palladium (0 •06g) , and^^^the mixture was ref luxed for 20 Ixours 
and cooled \to . room temperature . The •orgattic layer was 
5 washed wlth;saturate^ sodliun^ chloride ^ solution ; dried with 
magfneslum sulfate and* concentrated under reduced pressure * 
The .residue^ was separated and purified with column 
Ohromatography (ethyl acetate/hexane=l : 19 ) tp give ethyl 
7 ( 4 T t er t - butyl^ pheny 1 ) - 2 V 3 - dlh 
10 carboxylate . ( 504iag ): as . colorless: olJ:^c - v. : . ; ya: . - 

r 'H^NMRc:(2G0MHz^yCDCi3) 6 1.36 (9ttv 1^36 (3H; t; J=7.2 

Hz) ; ,3vQd : C2H, J=4. 7 Hz) , 4.^ J^7V20Hz)^, 4.30 

(2H, t, J=4-7 Hz), 7.04.(1H, d, J«8 . 2 Hz ), 7. 42-7 . 56 (6H, 
m), 7.65 (IH, br s). 

15 IR (neat) 1731, 1491, 1298; 1246, 1211, 1184, 109D, 1018, 
824 cm- 
Reference Example: 128 

To a solution of ethyl 7- ( 4-tert-butylphenyl) -2 , 3- 
dihydro-5-l-benzoxepine-4-carboxylate (503. 8mg). In ethanol 

20 (10ml) was added IN sodium hydroxide (2.0m) at room 

temperature, and the mixture was stirred for 64 hours and 
concentrated under reduced pressure . To: the residue was 
added IN hydrochloric acid (15ml), and the mixture was 
extracted with ethyl acetate. The organic layer was washed 

25 with saturated sodium chloride solution, dried with 

magnesium sulfate and concentrated. The resulting crystal 
was collected by filtration to give 7- (4-tert-butyl- 
phenyl) -2, 3 -dlhydro-l -benzoxepine- 4- carboxy lie acid 
(3^6mg) as colorless crystals. 

30 m.p. 259-261*G 

'H-NMR (200MHz, CDCi,) 5 1.37 (9H, s), 3.03 (2H, t, J»4.4 
Hz) , 4.34 (2H, t, J«4.4Hz), 7.06 (IH, d, J:»8.4 Hz) , 7.41-7.58 
(6H, m)v 7.79 (IH, br s). 
. IR (KBr) 2951, 1678, 1489, 1263, 829, 820 cm"' 
35 Elemental Analysis for C21H22O3 
Calcd. C, 78.23 ; H, 6.88 : 
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Found, C, 78.10 • H; 6v^81. 
Reference Example 129 

Under argon atmosphere :a solution of ethyl 7-bromo- 
2,3-dlhydro-l-benzoxeplher-4-carboxylate (SOOmg), 4- 
5 chldro-phenyl borate (289mg) and potassium carbonate 

(464mg) In toluene -ethanol -water (20-2~2ml) was ; stirred at 
room temperature for 1 hour. To the reaction mixture was 
added tetraklstrlphenyl-phosphlnepalladlum (0.06gK and 
the mixture was refluxed for 24 hours and cooled to room 

10 temperature • The organic layer was washed with saturated' 
sodium chloride solution, dried with magnesium sulfate and 
concentrated under reduced pressure The residue was 
separated and purified with column chromatography (ethyl 
acetate/hexane=l : 19 ) to give ethyl 7 - ( 4 - chloropheny 1 ) - 

15 2, 3-dlhydro-l--ben20xeplne-4-carboxylate {459mg) as 
colorless crystals, 
m.p. 131-134p 

'H-NMR (200MHz, CDCl,) 6 1,36 (3H, t/ J«7.2 Hz), 3.01 (2H, 
t, J=5.0 Hz), 4.23-4.34 (4H, m), 7.05 (IH, d, J«8.4 Hz), 
20 7.37-7.52 (6H, m), 7.64 (IH, s). 

IR (KBr) 1705, 1485, 1302, 1255, 1213, 820 cm'^ 
Elemental Analysis for C^HitOjCI 
Calcd. C, 69.41 ;H, 5.21 ; CI, 10.78 : 
Found. C, 69.16 ; H, 5.12 ; CI, 10.85. 
25 Reference Exaxnple 130 

To a solution of ethyl 7- ( 4-chlorophenyl) -2 , 3- 
dlhydro-l-ben20xeplne-4-carboxylate .(400mg) In 
tetrahydrofuran-ethanoi :{ 10-lOml) was added IN sodium 
hydroxide (2. 0ml) at room temperature, and the mixture was 
30 stirred for 42 hours and concentrated under reduced pressure . 
To the residue was added IN hydrochloric acid (15ml), and 
the mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated sodltim chloride solution, 
dried with magnesium sulfate and concentrated. The 
35 resulting crystal was. collected by filtration to give 
7 - ( 4 - chlorophenyl ) - 2 , 3 - dlhydro - 1 - benzoxeplne - 4 - 
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; carboxylict: acid) :{ 3 4 2mg ) as coloi:les s crystals .r 

'H-NMR UOOMHz v^^ra^ <5 3 . 03 ( 2H. t , JM . 7 Hz K ^ (2H, 

: iJ«4'^a-Hz)v 7.07 ( IH/ d; :J«8 .4 Hz ) , 7 . 35-7 . 55 ( 6tt> m) , 
. 5 7:.-'76:;'(.lH/'^;br\:S) i:.' 
■ IR :(lCBr) 2959, 1680, A483,v 1267/ 1230/ 818 cm V 
Elemental Analysis for CitHuCCI , ^ : : , ' 

CalcA^ C. 69/89 ; 4,.a^ ; CI/ 11^ 79 : ; . 

Fpundi.; C/ 67 :55 vv- ; Cl> 11. 46 w ^ ^ 

10 Reference Exeunple: 131 - ^ -jiy ^ 

. - a solution of ethyl 7-bromo- 

2,3-rdilxydro-l-benzoxeplne-4-carboxylate (500mg), 4-tri- 
flupromethylphenyl borate {351.5mg) and potassium 
carbonate ( 0 • 47g) in toluene-ethanol-water (20-2-2ml) was 

15 stirred at room temperature for 1 hour. To the reaction 
mixture was added tetrakistriphenylphosphinepalladium 
( 0 . 06g ) , and the mixture was ref luxed for 20 hours and cooled 
to room temperature. The organic layer was washed with 
saturated sodium chloride solution, dried with magnesium 

20 sulfate and concentrated under reduced pressure. The 
residue was separated and purified with column 
chromatography (ethyl acetate/hexane^l: 10) to give ethyl 
7- ( 4 -trif luoromethylphenyl ) - 2 , 3-dihydro- 1 -benzoxepine- 
4-caxboxylate { 489mg) as colorless crystals . 

25 m.p; 107-llOt: 

;H-NMR ( 200MHz/ CDCl,) (5 1,37 {3H, t, J=7 . 2 Hz) , 2 . 99-3 . 05 
(2H, m), 4.29 (2H, q, J=7 . 2 Hz) , 4 • 33 (2H, t, J=4.8 Hz), 

7.09:(1H, d, J=8.4 Hz), 7.49 (IH, dd, J==8 . 4 , 2,4 Hz), 7.58 
(IH, d, J«2;4 Hz), 7.62-7.73 (5H, m) - 
30 IR (KBf ) 1701, 1329, 1257, 1126, 1107, 1068, 1012, 822cm' 

Elemental Analysis for CaoHiTOjFa 

Calcd. C, 66.30 ;H, 4.73 ;F, 15.73 : 

Found. 66.40 ;H, 4 . 63 ; F, 15.44^ 

Reference Example 132 
35 To a solution of ethyl 7 - ( 4 - trif luoromethylphenyl ) - 

2,3-dihydro-l-benzoxepine-4-carboxylate (440mg) in 
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tetrahydrpfuran-ethanol (10- 10ml was added IN sodium, 
hydroxide ( 4>0inl) at room temperature , and the mixture was 
stirred for 20 hours and concentrated under redtibed pressure* 
To the residue was added IN hydrpchloric acid ( 5ml ) , and 
5 the mixture was extracted with ethyl acetate v The organic 
layer was washed with saturated sodium chloride solution, 
dried with magnesium sulfate and concentrated • The resulting 
crystal was collected by filtration to give 7-(4r- 
trif luorbmethylphenyl) -2 , 3-dlhydro-l-ben2oxepiheT4 - 
10 carboxylic acid (392mg) as colorless crystals . 
m.p, 273-276*C 

'h-NMR (200MHz, DMSO-d*) 6 2.89 (2HV t, J=4.4 Hz), 4:28 {2H, 
t, J=4.4 Hz), 7.09 (IH, d, J«8.4 Hz), 7.61-7.70 (2H, mj , 
7.78 (2H, d, J=8.4 Hz), 7.92-7.96 (3H, m) . 

15 IR (KBr) 2979, 1689, 1329, 1263, 1134, 1072, 831 cm"' 
Elemental Analysis for Cx.HuOsFa 
Calcd. C, 64.67 ; H, 3.92 : 
Found, C, 64.62 ; H, 3.89. 
Reference Example 133 

20 Under eirgon atmosphere, to a solution of 4-bromo-^ 

phenetole (26.4g) in tetrahydrof uxem (200ml) was dropwise 
added n- butyl -lithium {1.6M, hexane solution) (90, 3ml) at 
-78*C for 50 minutes, and the mixture was stirred for 30 
minutes. To the reaction mixture was dropwise added, a 

25 solution of trimethyl borate (40-8g) in tetrahydrof uran 
(40ml) for 30 minutes, and the mixtiire was stirred for 30 
minutes, v/armed to room temperature, and further stirred 
for 1.5 hours. To the reaction mixture was added 10% 
sulfuric acid ( 182ml ) for 40 minutes or more , aii|a the mixture 

30 was stirred 1 . 5 hours , extracted with ethyl acetate , washed 
with saturated sodium chloride . solution , dried with 
magnesium sulfate and concentrated under reduced pressure. 
The rej^idue was crystallized from dlisopropyletherrhexane 
to give 4 -ethoxyphenyl borate (15. 5g) as colorless crystals. 

35 Under argon atmosphere, a solution.of ethyl 7-bromo- 

2 , 3- dihydro-l-benzoxepine-4 -carboxylase ( 504 . 5mg) , the 
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:^ . aboy^ 4-ethoxyphenyi borate ( 310mg ) and potassium carbonate 
{ 0 . 47 g) in t oluene r e t hano 1 t, wa t er X -2 0 r.2 - 2iaL ) was st irr ed > at 
room temperature for .1 honir . To the reaction mixture was 
added tetreJcis triptienylphosphin.epal^^ 0 . 0 6g } , and the 

5 mixture was refluxed foir ,20 hours .and cooled to room 

temperature. The organic 1^ washed with saturated 

sodium chloride soliitlQii , dried with magnesium , sulfate and 
concentrated under reduced. pressure. The. residue was 
separated and purified with' PQlumn chrpmatpgraphy ethjrl; 

10 acetate/hexane=l: 9--^l r5X^^^^^ 7r { 4,rejt:hpxy-- 

phenyl) -2, 3 -diJiydrp-rl-benzox^^ ( 4.68mg.)^ 

as colorless crystals, . . . ; 

m.p. 124-127^: 

'H-NMR {200MHz, CDCl,) 6 1.36 (3H/t, J=7 . 2 Hz ) , 1 . 44 ( 3H, 

15 t, J=7.0 Hz), 3.00 (2H, t , J=4 . 0 Hz), 4.08 (2H, q, J=7.0 
Hz), 4.28 (2H, q, J=7 . 2 Hz ) , 4 .30 (2H, t, J=4.0 Hz), 6.96 
(2H, dd, J=6.6, 2.2 Hz). 7.02 (IH, d, J=8.4 Hz), 7.41 (IH, 
d, J=2.6 Hz), 7.44-7.51 (3H, m) , 7.65 (IH, br s) . 
IR (KBr) 1701, 1493, 1254, 1215, 1014, 824 cm"' 

20 Elemental Analysis fpr C2lH2204 
Calcd. C, 74.54 ; H, 6.55 : 
Found. C, 74.42 ; H, 6.47. 
Reference Example 134. 

To a solution of ethyl 7- { 4-ethoxyphenyl) -2 , 3- 

25 dlhydro-l-benzoxepine-4-carboxylate {447.8mg) in ethanol 
( 20ml ) was added 2N sodium hydroxide ( 2 . 0ml ) at room 
temperature, and, the mixture was stirred for 20 hours and 
concentrated under reduced pressure. To the residue was 
added IN hydrochloric acid (5ml)., and the mixture was 

30 extracted with ^thyl acetate and concentrated. The resulting 
crystal was, cpllected by filtration to give 7-(4-ethoxy- 
phenyl ) -2,3 -dlhydrp- 1 -benzoxepiner 4 r-carbpxyllc acid 
(380mg) as colorless crystals. . . 
m.p. 269-271*0 .... 7 . 

35 'H-NMR (200MHz, DMSO-d,) 5 1.35 (3H. t. J=7.0 Hz), 2.81- 
2.94 (2H, m), 4.06 (2H. q. J=7.0 Hz), 4.18-4.31 (2H, m) , 
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6. 94-7 .00 (3H, m) , 7 . 49-7 • 79 ( 5H,, m) . . 

IR (KBr) 2980, 1678. 1610, 1493., 1431>. 1265, 1232, 1182, 
104?,: 926, 829, .810 cm"^ 
£l<eniental Analysis for Ci9HieO« 
5 Calcd, C, 73.53 ; H, 5.85 : 
Found, q, 73.44 ; H, 5.77. 
Reference Example 135 

Under argon atmosphere, to a solution of 4-trifluoro- 
methoxybromobenzene (lO .Og) in tetrzQiydrof uran (75ml) was 

10 dropwise added n-butyllitliium, (1^6M, hexane solution) 

(28 . 5ml) at -78'C for 20 minutes , and the mixture was stirred 
for 40 minutes. To the reaction mixture was dropwise added 
a solution of trimethyl borate (12.9g) in tetrahydrof uran 
(12ml) for 15 minutes, and the mixture was stirred at <- 

15 78*C for 30 minut€fS and at room temperature for 1 hour. To 
the reaction mix;ture was added was drppwise added 10% 
. sulfuric acid (57.6ml) for 15 minutes, and the mixture was 
stirred for 2 hours, extracted with ethyl acetate, washed 
with saturated sodium chloride solution, dried with 

20 magnesium sulfate and concentrated under reduced pressure. 
The residue was crystallized from hexane to give 4- 
trif luoromethoxyphenyl borate ( 2 . 7g) as colorless crystals . 
Under argon atmosphere, a solution of ethyl 7-bromo- 
2 , 3-dihydro-l-ben20xepine-4-carbpxylate (500mg), the 

25 abovef 4- trif luoromethoxyphenyl borate (380mg) and 

potassium carbonate (0.46g) in toluene-ethanol-water 
(2p-2-2ml) was stirred at room temperature for .1 hour. To 
the. reaction mixture was added tetrakistriphenyl- 
phosphinepalladium (0.06g), and the mixture was refluxed 

30 for 18 hours said cooled to room temperature. The organic 
layer was washed with saturated sodium chloride solution, 
dried with magnesium sulfate and concentrated, under reduced 
pressure. The residue was separated and purified with: 
column chromatography (ethyl acetate/hjBxane=l: 10) to give 

35 ethyl 7-{4-trifluoromethoxyphenyl) -2,3-dihydro-l- 
benzoxepine-4-carboxylate (379mg) ais colorless crystals. 
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m.p. 59-63*C ; . 

'H-NMR (206mH2, CDCl,). (5 1.36 C3H.. t. J=7.1 IJzy 3.01 C2H, 
^ -^T-i- 8 Hz ) 4 . 24.r 4 , 34 { 4H, m) , 7 . 06 ( IH, d, J=8 . 4 , Hz ) , 
22-7 . 31 2H.,. m) / .7. 44 (,1H, dd, J=8 . 4 , 2 . 2 ,Hz ) , 7 . 52 ( IH,. 
5 d. J=2.2 Hz) . 7.57. (2H. d, J=8.8 Hz) , 7.64 (IH, br s)* 
IR(KBr) 1701, 1489, 1304, 1257, 1227, 1211, 1182. 1134, 
1014, 833, .808. cm" 

Elemental Anaa.ysis for C2,H,tO«.F,. 
Calcd. C, 63.49 ; H,. 4.53 : . 

10 Ebund.C, 63.68 ; H, 4.47. 
Reference Example 136 . 

To a solution of ethyl 7- ( 4-trif luoromethoxy- 
phenyl ) - 2 , a-dihydro- 1-benzoxepine- 4 -carboxylate 
(323.9ing) in tetrahydrof uran-ethanol (SrSral) was added IN 

15 sodium hydroxide (2.0ml) at room temperature/ and the 

mixture was stirred for 5 days and concentrated under reduced 
pressure. To the residue IN hydrochloric acid (5ml) was 
added ^ and the mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated sodium chloride 

20 solution, dried with magnesium sulfate and concentrated. 
The resulting crystal was collected by filtration to give 
7 - ( 4 - trif luorome thoxyphei^yl ) - 2 , 3 - dihydro - 1 -benzoxepine- 
4-carbo3cylic acid (282mg) as colorless crystals, 
m.p. 252-254^0 

25 'H-NMR (200MH2, CDCl,) <5 3.03 (2H, t, J=4.6 Hz ) , 4.34 (2H, 
t, J=4.6 Hz), 7.P8 (IH, d, J=8.4 Hz), 7.28 (2H, d, J=8.8 
Hz), 7.47 (IH, dd, J=8.4, 2 . 2 Hz ) , 7 . 54 .( IH, d, J=2.2Hz), 
7.59 (2H, d, a«8.8 Hz), 7.78 (IH, br s). 

IR (KBr) 2981,. 1691, 1493, 1290, 1261, 1213, 1169, 835 cm' 
30 Elemental Analysis for CieHi304Fj 

Calcd, C, 61-72. ; H, 3.74 ; F, 16.27 : 

Found. C, 61*61 ; H,. 3.72 ; F, 16.06. 

Reference Example 137 

To a solution of S-brpmosalicyleuLdehyde (lO.Og) and 
35 tert-butyl aery late .(17.5ml) in tert-butanol (100ml) was 

added potassium tert-butoxide (1.67g) at room temperature. 
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and the mixture was refluxed f or 66. hours, and cooled todroom 
temperature. To the ^.mixture was adde^ ethyl acetate « and 
the mixture was washed with water, .IN sodium hydroxide and 
saturated sodium chloride solution, dried.:. wlth magnesliim 
5 sulfate and concentrated. The residue was • separated and 
purified with column chromatography (ethyl acetate /hexane« 
1:19) to give tert-butyl 6-bromo-2H-l-be^nzppyran-3- 
carboxylate (10-86g) as pale yellow crystals, 
m.p. 96-97tI^ 

10 'H-NMR (20bMH2, CDCla) <5 1.53 (9H, s), 4.95 {2H; d, J=0.8 
Hz), 6.72 (IH, d, J=8.4 Hz). 7.21-7.30 (3H, m). 
IR,(KBr) 1699, 1479, 1331, 1288, 1159, 1088, 816 cm' 
. Elemental Analysis for CMHwOaBr - 
Calcd. C, 54.04 ; H, 4.86 ; Br, 25.68 ; 
15 Found. C, 53.98 ; H, 4.86 ; Br, 25.90. 
Reference Example 138 

Under argon atmosphere, a solution of tert -butyl 
6-bromo-2H-l-benzopyran-3-carboxylate ( 5 -OOg) , 4 -methyl - 
phenyl borate (2.62g) and potasslxim carbonate (4,44g) In 
20 toluene-ethanol-water ( 160-16-16ml) was stirred, at room 
temperature for 1 hour. To the reaction mixture was added 
tetrakistriphenylphosphlnepalladlum (0.56g), and the. 
mixture was refluxed for 14 hours and cooled to room 
temperature. The organic layer was washed with saturated 
25 sodium chloride solution, dried with magnesium sulfate and 
concentrated* The residue was separated and purified with 
column chromatography (ethyl acetate/hexane=l : 19 ) to give 
pale yellow crystals , which were recrystalllzedjf rom ethanol 
to give tert-butyl 6r (4-methylphenyl)T2H-l-benzopyran- 
30 3-carboxylate (3.84g) as pale yellow crystals, 
m.p. 80-82*C 

'H-NMR (20dMH^, CDCI3) 6 1.54 (9H, s), 2.39 (3H, s), 4.98 
{2H, d, J«1.4 Hz) , 6.94 (IH, d, J=8.2 Hz) , 7.23 (2H, d, J«8.0 
Hz), 7.33 (IH, d, J=2.2 Hz), 7.36-7.45 (4H, m). 
35 IR.(KBr) 1705, 1367, 1340, 1311, 1251, 1159, 1133, 1003, 
808 cm'* 
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Elemental Analysis for C2iH2203 : 
Calcd. C, 78.23 ; H, 6.88 . : . 

Found.: C, 78.07. ; 6.89. 

...... . . . . ■ 

Reference Example .139 
5 . To tert- butyl 6- {4-methylplienyl)-2H-l-benzopyran- 

37carboxylate (S.OpgX was adde4 4N hydrochloric acid- ethyl 
acetate, ( 10ml ) at . room temperature , and the mixture was 
Stirred for 16; hours. To the reaction mixture was added 
hexane, and, crystals was collected .by- filtration smd washed, 
10 with hexane. .to give 6,T (4-methylphe^yl|.^ 

3 -carboxylic acid ( 2 . 14g ) as pale , yellow crystals . ^ , . 
m.p. .236-23.7'C .-^.l. 

'H-NMR (20pMHz, CDCI3) (5 2.40 (3H, s),. 5,05 (2H, d^ J.= 1.4 
Hz)> 6,94 (IH, d, J=8.2 Hz), 7 ,23-7 .27 (2H, m), 7.37 (IH, 

15 d, J=2.2 Hz), 7.41-7.52 (3H, m) , 7.63 (IH, br s). 

IR (KBr) 3022. 1689, 1633, 1485, 1442, 1306, 1242, 812cm*' 
Elemental Analysis for dtHuOa 
Calcd. C, 76.68 ; H, 5.30 : 
Found. C, 76.51 ; H, 5.03. 

20 Reference Example 140 

To a solution of 5-bromo-salicylaldehyde (lO.Og) and 
ethyl crotonate (11.36g) in tert-buteinol (50ml) was added 
potassium. tert-butoxide (1.12g) at room temperature, euid 
the mixture was ref luxed for 3 days . 1!!o the reaction mixture 

25 was added water, and the mixture was extracted with ethyl 
acetate • The organic layer was washed v/ith saturated sodium 
chloride solution, dried with magnesium sulfate and 
concentrated. The residue was sepaxated and purified with 
column chromatography (ethyl acetate./hexane=l:10r^l:5) to 

30 give pale yellow liquid ( 5 . 75g) . The resulting coiiipound was 
used for the following reaction without subjecting to 
further purification. Under nitrogen atmosphere, to a 
solution of the above crude product ( 5 .5g) and triethylamine 
(7.3ml) in dichloro -methane (50inl) was added methane- 

35 . sulfonyl chloride (2.0ml) ato'C, and the mixture was stirred 
at 0X3 for 10 minutes and then at room temperature for 18 
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hours; To the reaction mixture was added water, and the 
mixture was extracted with diethylethier : *rhe brganic layer 
was washed with saturated sodium chloride solution, dried 
with magnesium sulfate and. concentrated • The residue was 
5 separated and purified with column chromatography (ethyl 
acetate/hexane=l : 15) to give crude product (4.85g) as pale 
yellow oil. The resulting compound was used for the 
following reaction without subjecting to further 
purification . Under argon atmosphere , a solution of the 
10 above crude product (4 . 7g ) , 4 -methylphenyl borate { 2 . 58g ) 
and potassiiim ceurbonate (4.4g) in toluene -ethanol -waiter 
(160 -16-^1 6ml) was stirred at room temperature for 1 hour. 
To the reaction mixture was added tetrakistriphenyl- 
phosphinepalladixim (0.54g), and the mixture was refiuxed 
15 for 20 hours and cooled to room temperature. The organic 
layer was washed with saturated sodium chloride solution, 
dried with magnesium sulfate and concentrated^ The 
residue was separated and purified with column 
chromatography (ethyl acetate/hexane^l : 15 ) to give ethyl 
20 6- ( 4-methylphenyl) -2-methyl-2H- l-benzopyran-3- 
carboxylate (3.63g) as pale yellow crystals, 
m.p. 82-84*0 

'H-NMR (20dMHz, CDCla) 6 1.35 (3H, t, J=7.2 Hz), 1.40 (3H, 

d, J=6.6 Hz), 2.39 (3H, s), 4.29 (2H, q, J«7.2 Hz), 5.40 
25 (IH, q, J=i6.6Hz), 6.92 (IH, d, J=8.4 Hz), 7.24 {2H, d, J-8.2 

Hz) , 7 .36 ( IH, d, J=2.2 Hz) , 7 . 40-7 . 49 ( 4H, m) . 

IR (KBr) 1699, 1485, 1296, 1244, 1217, li90, 1136, 1047, 

804, 764, 511 cm' 

Elemental Analysis for C20H20O3 
30 Calcd. C, 77.90 ; H, 6.54 : 

Found. C, 77.79 ; H, 6.46. 

Reference Example 141 

To a solution of ethyl 6- ( 4 -methylphenyl ) -2-metKyl- 

2H-l-benzopyran-3-carb6xylate (3.0ig) in ethfiuiol-tetra- 
35 hydrofuran (30-30ml) was added IN soditim hydroxide (i2ml) 

at room temperature , and the mixture was stirred for 16 hours . 
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^ Uiideir retduced pre^ thi^^sbJ^eiit WaS evajidrated ^lid 

acidified with IN hydi^bchioric dcidi TThe mixture V 
extracted with ethyl acetate . The orgahic layer was washed 
with saturated sodium chloride solution and dried with 
5 magriesiiHn sulfate. Undei: reduced pressure , the solvent was 
evaporated to give 6-(4-methylphenyl)-2-methyl-2H-l- 
ben29py2:an- 3 -carboxylic acid ( 2 . 15g ) as yellow crystals . 
mip. 190rl92*C 

*H-NMR (200MHi;, CDCI3) 5 1 . 43' ( 3H, d, J^6 . 6 Hz ) ^ 2 ^ 39 t 
10 s), 5^40 (IHV q; J=6 J6 Hisy r6^94^(iH/ d, J=8:;4 7.24 
(2H, d, J=8.0Hz), 7.38 (IH, d, J=2.2Hz), 7.44 (2H, d^ J«i3.6 
Hz), 7.50 (IH, dd; J=8.4, 2.2 Hz)/ 7.60 (IH/s). 
IR (KBr) 2983, 1680, 1635, 14815, 1421, 1298, 1261, 1190, 
808 cm"^ 

15 Elemental Analysis for CisHicOj 
Calcd. C, 77.12 ; H, 5.75 : 
Found. C, 77.25 ; H, 5.63. 
Reference Example 142 

A solution of 5-bromo-2-thiophenecarboxyaldehyde 

20 (6.08g) and methyl ( triphenylphosphoranllidene) acetate 
(11.12g) in toluene (60ml) was refluxed under nitrogen 
atmosphere for 2 hours and cooled. To the mixture was added 
water, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated sodium chloride 

25 solution, dried with magnesium sulfate and concentrated 
under reduced pressure. The residue was separated and 
purified with column chromatography (ethyl acetate/hexane^^ 
1:15— *'1:9) and recrystallized from ethyl acetate to give 
methyl (E) -3- ( 5-bromothiophen-2-yl) -acrylate (7.44g) as 

30 pale yellow crystals, 
m.p. 60-62*C 

'H-NMR (200MHz, CDCl,) 6 3.79 (3H, s), 6.13 (IH, d, J=15:8 
Hz), 6.96-7.05 (2H, m) , 7.66 (IH, d, J=15.8 Hz). 
IR (KBi:) 1724, 1624, 1417, 1257, 1203, 1165, 968, 802, 486 
35 cm* 

Elemental Analysis for CsHTOiSBr 
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Calcd. C, 38.88 ; H, 2.86 ; S, 12.98 ; Br, 32.34 : 
Found. C,- 38.95 ; H; 2.83 ; s/l3.13 ; Br, 32.3(6. 
Reference Example 143 

Under argoii atmosphere, a solution of methyl (E)- 
5 3-(5-br6m6thibphen-2-yl)acrylate (4.0g) , 4^methylphenyl 
borate (2. 64g) aihd potassium C2urbbnate (4..48g) In 
toluene -ethanol -water ( 160-16-16ml) was stirred at room 
temperature for 1 hour. To the reaction mixture was added 
tetraLklstrlphenylphosphlnepalladliim (0.56g), and the 

10 mixture was refluxed for 16 hours and cooled to room 

temperature. The organic layer was washed with saturated 
sodium chloride solution, dried with magneisium sulfate and 
concentrated under reduced pressure to give crude product 
(5.24g). To a solution of the resulting carboxyllc acid 

15 ester ( 5 . 24g) In tetrahydrof uran { 100ml) was added IN sodliim 
hydroxide (20ml) at room temperature, and the mixture was 
stirred for 5 days . To the reaction mixture was added water , 
and the mixture was washed with ethyl acetate. The aqueous 
layer was acidified with concentrated hydrochloric acid, 

20 and the mixture was extracted with ethyl acetate, washed 
with saturated sodium chloride solution, dried with 
magnesium sulfate and concentrated under reduced pressure 
t:o ^ive (E)-3-[5-(4-methylphenyl)-thlophen-2-yl]acryllc 
acid (1.9g) as yellow crystals. 

25 m.p. 223-225*G 

'H^NrtR ( 2b0MHz , CDCl, ) 6 2 .38 ( 3H , s ) , 6 . 2 1 ( IH , d , J= 1 5 . 8 
Hz) 7.16-7:27 {4H, m), 7.52 {2H, d, J=8.0 Hz), 7.84 (IH, 
d, j«15.8 Hz) . 

IR (KBr) 2968, 1666, 1606, 1413, 1261, 1230, 804 cm' 
30 Elemental Analysis for C14H12P2S 

Calcd. C, 38.83 ; H, 4.95 ; S, 13.12 : 
tound. C, 68.76 ; H, 5.07 ; S, 13.28. 

Reference Example 144 

To a suspension of 5-bromo-2-f urancarboxyllc acid 
35 (S.Odg) and N-hydroxysucclnlmide (3.31g) in acetonitrlle 
( 50ml ) was added 1 - ethyl - 3 - ( 3 ' - dime thy laminopropyl ) - 
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carb6dllnid:.de tiydroiblilbiride ( 5 .'52g ) at room tentperaiture , and 
the mixture was stirf^d f or 2 hburfe . Tb'the reaction mixture 
was' added ai su^^^ N, O - dime thylhydroxyl- amine 

hydrbcliloride (2.81g) and triethylamine (10ml) in 
5 acetdnitriie { 20ml) / arid the mixture was stirred for 1 hour. 
To tlie react'ibn mixture w^ 1 , 8-diazabicyclo- 

[ 5 -4.0] - 7 ^undecene^ ( 4 . 3ral ) and DMF ( 50ml ) , and the mixture 
was. stirred for 3 hours and concentrated under reduced . 
pressure. To the residue wa^ added water, and the miktur^ 
was ^'^xtracted with et acetate. The organic layet- w&s 
washed with saturated sodium chloride solution, dried with 
magnesium sulfate and concentrated under reduced pressure. 
The residue was separkted and purified with column 
chromatography ( ethyl acetate/hexane=l : 4— *^1 : 3^1 : 2 ) to 
give N-methyl -^N-m^thoxy- 5 - bromof uran 2 - carboxamide 
(2.77g) as pale yellow oil. 

'H-NMR (200MHz, GDCl,) (5 3.34 (3H, s), 3.77 (3H, s), 6.45 
(1H; d, J«3.6 Hz), 7.09 (IH, d, J«3.6 Hz). 

IR (heat) 2974, 2937, 1647, 1475, 1416, 1385, 1211, 1024, 
985, 926, 796, 739 cm* 
Reference Example 145 

Under argon atmosphere , a solution of N-methyl-N- 
methoxy-5-bromofuran-2-faarbox£imide (2.77g), 4-methyl- 
phenyl borate (1.93g) and potassium carbonate (3.2 7g) in 
toluene -ethanol -water (110 -11- 11ml) was stirred at room 
temperature for 1 hour. To the reaction mixture was added 
tetraJcistriphenyiphosphinepalladium ( 0 " 4 Ig ) , and the 
mixture was reflilxed for 20 hours and cooled to room 
temperature. The organic layer was washed with saturated 
sodium chloride solution, dried with magnesium sulfate and 
concentrated under reduced pressure. The residue was 
separated and purified with column chromatography (ethyl 
acetate/hexane=l : 5"*1 : 2-^1 : 1 ) to give N-methyl-N-methoxy- 
5- ( 4 -me thy Iphenyl) fur an- 2 -carboxamide ( 2 . 65g) as 
colorless crystals. 
m.p.54r58*C 
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'H-NMR (200MH2, CDCI3) (5 2.38 {3H, s), 3 ;38 ( 3H, s )/ 3 . 82 
(3H, s). 6v69 (IH, J=3 /8 Hz) / 7 , 20-7 . 26 (3H, mX^ 
(2H, d/ J=8.6 Hz). 

IR (heat) 1632, 1487/ 1381, 1032, 987, 7^8, 739, 557, 494 
5 cm . ■ ■ 

Elemental Analysis for CwHwNOj 
Calcd. C, 68.56 ; H, 6.16 ; N, 5.71 : 
Found. C, 68.22 ; H, 6^02 ; N, 5.47. 
Reference Example 146 

10 Under nitrogen atmosphere, to a solutibh of N-^ 

methyi-N-iriethoxy- 5- ( 4-methylphenyl ) f uran- 2 -carboxamide 
(2.5g) in tetrahydrof uran (20ml) was added diisobutyl- 
aluminum hydride (I.OIM toluene solution) (15ml) at -78*C, 
and the mixture was stirred at -7 8*C for 10 minutes and then 

15 at 0*C for 15 minutes. To the reaction mixture was added IN 
hydrochloric acid to stop the reaction, and the mixture was 
extracted with ethyl acetate. The organic layer was washed 
with saturated sodium chloride solution, dried with 
magnesium sulfate and concentrated. The residue was 

20 separated and purified with column chromatography, (ethyl 
acetate/hexane=l: 5-^1:4) to give crude product (1.49g). 
A solution of the crude aldehyde (1.49g) emd methyl 
( triphenylphosphoranilidene ) acetate ( 2 . 6 7g ) in toluene 
(30ml) was refluxed under nitrogen atmosphere for 1 hour 

25 'jahd cooled; to this^ mixture was added water, and the mixture 
Was extracted with ethyl acetate. The. organic layer was 
W^ished with saturated sodit^ solution, dried with 

magnesium sulfate and boncentrated under reduced pressure. 
The residue was separated and purified with column 

30 chromatography ( ethyl Acetate /hexane=l : 9— ^1 : 5 ) to give 
Methyl ( E ) -^'3 - [5 - ( 4 -^me thy Iphenyl ) fur an - 2 - yl J aery late 
(1.63g) as pale yellow crystals, 
m.p. 113-115'G 

'H^NMR ( 200MHz ; CbCi,) <5 2.38 (3H, s). 3.80 (3H. s). 6.39 
35 (IH/ d. J=15.5 Hz); 6.68C2H, s). 7.22 (2H, d. J=8.4 Hz). 
7.44 (IH, d, J=15.5 Hz). 7.62 (2H. d, J«8.4 Hz). 
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Ili {KBi) 17^m. ij632. HiOAi 1201. 1161. 798 cm " • ' 7 
Element ai Analysis for CisH^bV ; ■ - ■ 

Calcd. CV 74- 36 ; H, 5-82 : 
Found; 74^36 ; H;: 5-7 
5 Reference £x^t>le 147 - 

' To a solution of metliyl (E) -3i [5- ( 4-methylphenyl) - 
f ilran-2'-yi] ^icrylate (1. 49g ) lin tetrahydrof urah-ettianol 
( ib-iOmi) wa^^ (4ihi;) at room 

temperature > and' the lidjcture was stir r^ Tim 

10 reliction mixture wais acidified with IN hydrbchlorld aci!d, 
and the mixture wais extracted with ethyi acetate. The 
ort^anic layer was washed with saturated' isbdium chloride 
solution, dried with magnesium sulfate aihd concentrated 
under reduced pressure to give {E ) -3- ( 5- ( 4-methylphenyl) - 

15 fuiran - 2 -yl] acrylic acid {0.93g) as colorless crystals . 
m.p. 183-184*G 

'H-NMR {200MHz, CDCl,) (5 2.39 {3H, s), 6.39 (IH, d, J=15.4 
Hz), 6.70 (IH, d, J=3.4 Hz), 6.75 (IH, d, J=3.4 Hz), 7.23 
(2H, d, J=8.2 Hz), 7.52 {IH, d, J=15.4 Hz), 7.64 {IH, d, 

20 J«8.2 Hz). 

IR {KBr) 2964, 1678, 1624, 1419, 1308, 1261, 785 cm' 
Elemental Analysis for CwHwOa 
Calcd: C, 73.67 ; H, 5.30 : 
Found. C, 73.42 ; H, 5.15. 

25 Reference Example 148 

A solution of 4 -bromo- 2 -thiophenecarboxy aldehyde 
( 4 . 77g) and methyl ( triphenylphosphoranilidene ) acetate 
(8. 44g) in toluene (50ml) was refluxed under nitrogen 
atmosphere for 3 hours and cooled. To the mixture was added 

30 water, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated sodium chloride 
solution, dried with magnesium sulfate and concentrated 
under reduced pressure. The residue was separated and 
purified with column chromatography (ethyl acetate/hexane» 

35 1:15) to give methyl (E)-3-(4-bromothiophen-2-yl)acrylate 
(5.55g) as pale yellow crystals. 
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mJ^. 63-67*C 

'H-*IMR: (200MHz/ GDCi;) (3H, is), 6.25 (IH/ d, J«15.8 

Hz), 7.16 (IH, d,-J«0.8 Hz); 7.26 (IH, J«0.8 Hz), 7.68 
(IH, d, J=15.8 Hz) . > 
5 IR (KBr) 1713, 1630, 1304, 1257, 1165, 958, 828 cm' 
Elemental Analysis for C8H702SBr 

Calcd. C, 38.88 ; H, 2.86 ; S, 12.98 ; Br, 32.34 :: 
Found. C, 38.78 ;H; 2.83 ; S, 12.98 ; Br, 32. 27^ 
Ref erence Example 149 

10 Under argon atmosphere, a solution of methyl (E)- 

3-(4-bromothiophen-2-yl)acrylic acid (3.0g), 4-methyl- 
phenyl borate (1.82g) and potassium carbonate (3^36g) in 
toluene- ethanol- water (120- 12- 12ml) was stirred at room 
temperature for 1 hour. To the reaction mixture was added 

15 tetrakistriphenylphosphinepailadium ( 0 . 42g )\ and the 
mixture was refluxed for 24 hours and cooled, to room 
temperature. The organic layer was washed with saturated 
sodium chloride solution, dried with magnesium sulfate and 
concentrated under reduced pressure. The residue was 

20 separated and purified with column chromatography (ethyl 
acetate/hexane=l:9—»^l: 5-^1:2) to give methyl (E)-3-[4- 
(4-methylphenyl) thiophen-2-yl)acrylate (2. 40g) as pale 
yellow crystals., 
m.p. 116-118*C 

25 'H-NMR (200HHZ, CpCl,) <5 2.38 (3H, s), 3.80 (3H, s)> 6.27 
(IH, d, J=15.8 Hz) , 7.21 (2H, d, J=7.8Hz), 7.43-7.50 (4H, 
m), 7.80 (IH, d, J=15.8 Hz). 

IR (KBr) 1713, 1622, 1506, 1423, 1302, 1240, 1192, 1159, 

966, 847, 916, 760 cm^^ 
30 . Elemental Analysis for Ci$Hi402S 

Calcd. C 69.74 ; H, 5.46 ; S, 12.41 : 

Found. C, 69.54 ; H, 5.47 ; S, 12.24. 

Reference Example 150. 

To a solution of methyl (E)-3-[4-(4-methylphenyl)- 
35 thiophen-2-ryi)acrylate (2.40g) in tetrahydrofuran (50ml) 

was added 2N sodium hydroxide (6.0ml) at room temperature. 
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aiidL tliie mixture was stirred for 6 daysv. Precipitated ^ 
crystal was collected by filtration and washed With 
tetirahydrofuran. To the crystals was added IN hydrochloric 
acid ( 20ml ) , and this mixture was extracted with ethyl acetate . 
5 The organic layer was washed with saturated sodium chloride 
.solution/ dried with magnesium sulfate and concentrated 
mider "reduced pressure to give (E)-3-[4-(4- 
methylphenyl )thiophen- 2 -yl] acrylic acid ■ C1.24gj as pale 
yellow crystals. 

10 m.p.206-20753 ; • J: 

. 'H-Nl«l; (: COGl,) 6 2.38 (3H> s); 6.28 (1H> d, J-15.6 

Hz), 7.23 (2H, d, J=:=8 . 0 Hz ) , 7 . 47 ( 2H, d, J«8.0Hz), 7.49 
(IH, s) 7w55 (IH, d, J=1.4 Hz), 7.90 (IH, d, J=15.6 Hz). 
IR (KBr) 2970, 2918, 1682, 1622, 1306, 1196, 966, 818, 764 

15 cm z?' - . " ' 

Elemental Analysis for C14HX2O2S 
Calcd. 68.83 ; H, 4.95 ; S, 13.12 : 

Found. C, 68.66 ; H, 4.77 ; S, 13.08. 
Reference Example 151 
20 Under nitrogen atmosphere, to a solution of ethyl 

chloroformylbutyrate (25.0g) in 1 , 2-dichloroe thane (150ml) 
was drop wise added a solution of tin tetrachloride (76. 6g) 
in 1,2 rdichloroe thane (50ml) at 0*C and then a solution of 
2-bromothiophene (22. 8g) in l,2-dichlor6ethane (20ml) , and 
25 the mixture was stirred at room temperature for 2 hours. 
. The reaction mixture was vigorously stirred and added to 
ice -concentrated hydrochloric acid to stop the reaction. 
The mixture was stirred for 30 minutes and extracted with 
dichlorome thane • The organic layer was washed with 
30 saturated sodium bicarbonate solution and saturated sodium 
chloride; solution, dried with magnesium sulfate and 
concentrated. The residue was separated and purified with 
column chromatography (ethyl acetate/hexane=l: 5) to give 
ethyl 5^ ( 5-bromothiophen-2-yl ) -5-oxovalerate ( 28 . Ig j as 
35 colorless crystals, 
m.p. 53-54'C 
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'H-NMR (2dOMHiV CDCI3 ) <5 1.26 (3H> t ; j=7.2 Hz) , 1^97-2.12 
(2H/in) / 2.41 (2H; tV J=7.2 Hz) , 2.92 (2H; t, J«7.3 Hz) , 
4;14 (2H> g^r J^7. 7.10 (IH, dv J=4.0Hz), 7.47 (IH, 

dV J-4.0 Hz). 

5 IR (KBr) 1726, 1664, 1419, 1281, 1184, 980, 812cm" 
Eleihiental Anaiyslis for CiiHuOaSBr 

Calcd. C, 43.29 ; H, 4.29 ; S, 10.51 ; Br, 26.18 : 
Fpuhd, C, 43.54 ; H, 4.20 ; S/ 10.64 ; Br^ 26.24; 
Reference £xainpl.e 152 

10 Under argon atmosphere, a solution of ethyl 5-(5- 

bromothiophen-2-yl)-5^dx6valerate (l0-09g), 4-methyl- 
phenyl borate ( 5 . 39g) and potassium carbonate ( 9 . 14g) in 
toluene-ethanol-water {320-32-32ml) was stirred at room 
temperature for 1 hour. To the reaction mixture was added 

15 tetreOcistriphenylphosphinepailadium ( 1 . 14g ) ; and the 
mixture was refluxed for 8 hours and cooled to room 
temperature. The organic layer was washed with saturated 
sodium chloride solution, dried with magnesium sulfate and 
concentrated under reduced pressure. The residue was 

20 separated and purified with column chromatography (ethyl 
acetate/hjexane=l:4—*'l:3~*l: 2-^1:1) to give ethyl 5«[5- 
(4-methylphenyl)thiophen-2-yl] -5-oxovalerate (10.23g) as 
colorless crystalis. 
m.p. 120-^121^ 

25 'H-NMR ( 200MHz , : GDCl, ) 5 1 . 26 ( 3H , t/ J=7 . 2 Hz ) , 2.01-2.15 
(2H. m), 2.38 (3H, s). 2.44 (2H, t, J=7 ; 4 Hz); 2-97 (2H, 
t, J-7;2 Hz), 4.15 (2H, q, J=7- 2 Hz) . 7 . 22 (2H, d, J=7.9 
Hz); 7.27!^ (IH, d. J=4.1 Hz). 7.55 (2H, d, J=7.9Hz), 7.68 
(IHv dr J=4.1 Hz). 

30 IR (KBr) 1722/ 1647, 1448, 1286, 1173; 816 cm" 
Elemental Analysis for CuHzoOiS 
Calcd. C, 68.33 ; H. 6.37 ; S, 10.13 : 
Found. C, 68V40 ; H, 6.26 ; SV 10.11. 
Reference Example 153 

35 To a solution of ethyl 5- [ 5- ( 4-methylphenyl) thiophen- 

2-yl] -5-oxovalerate (4.50g) in trif luoroacetic acid 
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(7.66nil) was added triethylsllane(5,7inl) at 
temperature / a^ the mixture was stirred for 4 days. To the 
reaGtioii mixture was added ethyl acetate . and the mixture 
was made< alkaline With saturated sodium bicarbonate solution 
5 The^ organic layer was washed with saturated sodium chloride 
solution, dried with magnesium sulfate and concentrated 
: under reduced pressure. The residue was separated and 
purified with column chromatography (ethyl acetate/hexane= 
i s 9 ) to give crude ethyl 5 - [ 5 - ( 4 -methyl - phenyl ) thiophen^ 

10 2 -yl] valerate. -To a solution of the crude ethyl 5- [5-^ 

V " (4r^.methylphenyl) thlQphen-2ryl] valerate in tetrahydrbf uirah 
(50ml) was added IN sodium hydroxide (20ml) at room 
temperature, arid the mixture was stirred for 24 hours. To 
the reaction mixture was added wateir , and the mixture was 

15 washed with dlethylether . The aqueous layer was acidified 
with IN hydrochloric acid, and the mixture was extracted 
with ethyl acetate . The organic layer was washed with 
saturated sodium chloirlde solution, dried with miagneslum 
sulfate. and concentrated under reduced pressure to 

20 precipitate crystals, which were collected by filtration 
and washed with hexarie to give 5- [ 5- ( 4-methylphenyl) - 
thlophen-2-yll valeric acid (2.88g) as colorless crystals . 
m.p. 124-127*C : ; 

'H-NMR (200MHz, CDCI3) d 1.67-1.82 (4H, m) , 2.35 {3H, s), 
25 2 .36-2. 45 (2H, m) , ! 2 . 78-2 . 90 ( 2H, m) , 6 . 73 ( IH , d, J=3 . 6 
Hz), 7.07 (lH,^d, J«3.6 Hz); 7.15 (2H, d, J=8.4 Hz), 7.44 
(2H; d, J«8*4 Hz), i 

IR (KBr) 2941/1693, 1512, 1429, 1408, 1317, 1267, 1203, 

945^ 797, 771 cm*- 
30 Elemental Analysis for dsHiaOzS 

Calcd.- C, 70.04 ; «, 6^61 ; S, 11.69 : 

Found. C, 69.79 ; H, 6.37 ; N, 11.62. 

Reference Example 154 

Under nitrogen atmosphere, to a solution of 5-[5- 
35 (4 ^miEithylpheny 1 ) t hlophen - 2 - y 1 1 Valeric acid ( 2 . 6 0 g ) in 

tetrahydrofurah (30ml) was added oxalyl chloride (1.24ml) 
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at: room temperature and then a. drop of DMF, and the mlxtiire» 
was stirred l hour . . Under reduced pressure ^ the solvent was 
evaporated, and the . residue was d^^ in dichlbroT ; 

methane ( 30mli . To the mlxt^ure was added tin tetrad chloride 
5 (l,5nil) at O.'C, an4 .the mixture was stirred at room 

temperature for 3 hours. The reaction mixture was added to 

. ,. . ^ ... . . * ■ . 

water to stop the reaction, and the mixture was extracted 
with ethyl acetate.. The organic layer was washed with 
saturated sodium chloride splutipn, dyied with magnesium 
10 sulfate and cpncentrated under reduced pressu:pe. The 
residue was separated and purified with column 
chromatography (ethyl acetate/hexane«l: 9— ^1:5) to give 

2- { 4-methylphenyi) -4-PXO-5 , 6 , 7 , 8-tetrahydro-4H-cyclo-- 
hepta[b] thiophene (2.07g) as pale yellow crystals. 
15 m.p. 82-84*C 

* ■ " ' » ." • . " ' • 

'H-NMR (200MH2, CDCl,) 6 1.82-2.06 (4H, in), 2.35 (3H. s), 

2.71-2.7S (2H. m), 3.06-3.12 (2H, m), 7iX7 (2H. d, J=8.2 
Hz), 7.44 (2H, d, J«8.2 Hz) , 7.57 ,(1H, s) . 
IR (KBr) 2927, 1662, 1390, 1176, 810cm'' 

20 Elemental Analysis f or CiiHi«OS 

Calcd. C, 74.96 ; H, 6.29 ; S, 12.51 x 
Found. C, 74.89 ; H, 6.20 ; S, 12.53. 
Reference Example 155 

To a splution, of 2 - ( 4 -methylphenyl ) - 4 - oxo -5,6,7,8- 

25 tetrjahydro- 4Hrcyclohepta [ t) ] thiophene ( 2 . 6 2g ) and dimethyl 
car^bpnate (2 . 6ml.) in , tetrahydrpf uran ( 50ml ) was added 
potassium tert-butoxi^e . { 1 .38g) at, room temperature, and 
the mixture was ref luxed for 1 hour . To the reaction mixture 
were added potassium tert-buto3cide ( 1 . 4g) and dimethyl 

30 carbonate .(5ml)^,and the mixture was ref luxed for 2 hours 
and cooled to, room, temperature. To the mi^cture was added 
IN hydrochloric acid (150ml) at O'C , and the mixture was 
extracted with ethyl acetate. The organic layer was washed 
with saturated sodium chloride solution, dried with 

35 magnesium sulfate and concentrated under reduced pressure 
to give crude products (3.30g). 
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To the C3mde pro,d^ 
was added spdlum box:pn hydride {0*77g) ,at room temperature 
^nd then .miBtlian^ arid the 

mixture was stirred for , 2 ..hours . To the reaction mixture 
5 was, added water, and the lalxture was extracted with ethyl 
acetate , The organic layer was washed with saturated sodium 
chloride solution, dried with magnesium sulfate and 
concentrated under reduced pressure to give crude product 
(2.95g)^ To a splution. of the, crude products (2.95q) and 
P trlethylaunine . . (..7ml|^ ( 2pml> Twa? added 

methanesulf onyl chlQirid^ C 1,2ml) at ot; . and the mixture was 
stirred at room temperature for 17 hours. To the reaction 
mixture was added water , euid the mixture was extracted with 
ethyl acetate. The organic layer was washed with saturated 
5 sodiiam chloride solution, dried with magnesium sulfate and 
concentrated under reduced pressure. The concentrate was 
purified with column chromatography { ethyl acetate/hexane^ 
1:^9) to give methyl 2-(4'-methyl-phenyl)-7,8-dihydro-6H- 
cyclohepta [ b ] thlophene - 5 - carboxylate ( 884mg ) as yellow 
0 crystals. 

'H-NMR {200MHz. CDCl,) 6 1.98-2.11 (2H, m). 2.36 (3H. s). 
2.79 (2H. t. J=5-5 Hz). 3-09 (2H. t. J«5.6 Hz). 3.79 (3H. 
s). 7.08 (IH.s). 7.17 (2H. d, J=8 . 1 Hz ) . 7,42 (2H. d. J=8.1 
Hz) . 7.60 (IH. s) . 
5 Reference Example 156 

To a solution of methyl 2-(4-methylphenyl)-7.8- 
dihydroT6P-cyclpheptaIblthlophener5-C€^ (:803mg) 
in ethanol-tetrahydrofuran (5- 10ml) was. added 2N sodium 
hydroxide (2inJL ) at room temperature, and the mixture was 
stirred for 5 jiays and concentrated under reduced pressure - 
To the residue was^ adde4 IN hydrochloric acid (10ml) , and 
the mixture was extracted .with ethyl acetate. The organic 
layer wets washed with saturated sodium chloride solution, 
dried with magnesium sulfate and concentrated under reduced 
pressure to precipitate crystals, which were collected by 
filtration and washed with dllsopropylether to give 2- 
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( 4 -me thy Iphenyl ) - 7 ; 8 - dlhydro - 6H - cycloh^ 
5-carboxylic acid (650mg) as pale yellow crystals. 
ni.p.250-25l'G » 

'H-NMR (200MHz, CDCl,) 6 2.00-2.14 (2H, m) , 2.36 (3H, s) , 
5 2.75-2.85 (2H/ nt), 3.07-3.16 (2H, m) , 7.10 (IH, s), 7.18 
(2H, d, J=8.0 Hz); 7.43 (2H/ d, J=8.0 Hz), 7.72 (IH; s). 
IR (KBr) 2910, 2831, 1670, 1614, 1423, 1287, 1242, 810cm" 
Elemental Analysis f or CiTHwOaS 
Calcd. 71.80 ; H, 5.67 ; S, 11.28 : 

10 Found. C, 71.74 ; H, 5.64 ; S, 11.06. 
Reference Example 157 

To a suspension of 5-broihonicotin±c acid (5.0g) and 
N-hydroxysuccinimide ( 4 . 27g ) In acetonitrile ( 60ml ) was 
added 1 - ethyl - 3 - ( 3 ' - dime thy lamlnopropyl ) carbodlimlde 

15 hydrochloride (7.12g) at room temperature, and the mixture 
was stirred for 30 minutes. To the reaction mixture were 
added N,0- dimethyl -hydroxylamine hydrochloride (2 . 66g) and 
triethylamine (10ml), and the mixture was stirred for 64 
hours and concentrated under reduced pressure. To the 

20 residue was added water, and the mixture was extracted with 
ethyl acetate. The organic layer was washed with saturated 
sodium chloride solution, dried with magnesium sulfate and 
concentrated under reduced pressure. The residue was 
separated and purified with column chromatography (ethyl 

25 acetate/hexane=2:lX to give N-methyl-N-methoxy-5-:bromo- 
pyridine-3-carboxamide (3.71g) as pale yellow oil. 
'H-NMR (200MHz, CDCl,) 6 3.40 (3H, s), 3-58 (3H, s); 8.19 
(IH, dd, J«2.2, 1.8 Hz), 8.76 (IH, d, J=2.2 Hz), 8.88 (IH, 
dv J=1.8 Hz). 

30 IR (neat) 1647, 1412, 1381, 1221 , 1099 , 1020, 982, 897, 773, 

739, 969, 667, 575^ 461 cm*^ 

Reference Example 158 

Under argon atmosphere, a solution of N-methyl-N- 

methoxy- 5 -bromopyridinei- 3 - carboxamide ( 3 • 70g ) , 4 -methyl- 
35 phenyl borate (2.26g) and potassium carbonate (4.1 7g) in 

toluene -ethanol -water ( 100-10-lOml) was stirred at room 
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temperature for ;1 hour . To the reaction mixture was added 
tetraJcistriph^hylphos the 
mixture Was ref liixe'd f or' 16 hours and: cooled to room 
temperature; -^^ origanic layer was washed with saturated 
5 sodium chloride solution, dried with magnesium sulfate and 
. concentrated : under reduced pressure. The residue was 
separated- .and purified with column chromatography {ethyl 
acetate/hexane= 1:2-^1:1) to give N-methyl-Nr•methoxy-5- 
{4-Inetl^ylphenyl):pYridine-3-^Gar as -yellow 

•H^rom^ (200MH2V CDCl,) 5 -^2^^^ s|, 3^60 

(3tt/ s)^ :7i3Q (2H/ d, J=8.3 Hz) ,v 7.51 (2H; d; j=8.3 HJz)^ 
8.20 (IH, : ;t, J=2il Hz), 8.:89-ai81 (2H, m). 

IR (neat) 1647> 1431, 1379, 1203, 982, 818, 743, 540, 426 

■15 cm'^.;..- ^ ; . ■ . ^ . . ■■ 

Reference Example 159 

Under nitrogen atmosphere, to a solution of N-methyl - 
N -me thoxy-5 - (4-mie thy Iphenyl) pyridine -3^ carboxamide 
(3/95g) in ; tetrahydrofuran {30ml) was dropwise added 

20 diisobutylaluminum hydride ( 1 . 0 IM toluene solution ) ( 30ml ) 
at -78*C , emd the mixture was stirred at the same temperature 
for 2 hptirs. To the reaction mixture was added IN 
hydrochloric acid to stop the reaction. To the mixture was 
added ethyl acetate, and the mixture was made alkaline with 

25 IN sodium hydroxide. The organic layer was washed with 
saturated sodium chloride solution, dried with magnesium 
sulfate and concentrated under reduced pressure. The 
residue was? ^sepaLrated and purified with column 
dhromatogfaphy (ethyl acet ate /hexane* 1:2-^1:1) to give 

30 5W{:4-methylphenyl) pyridine- 3 -car boxy aid ( 1 . 82g) as 

colorless crystals. 
m;p. 60-6lX^f 

'H-NMR (200MHz, CDCl,) 6 2.43 (3H, s), 7.33 (2H, d, J=7.8 
Hz), 7.54 (2H, d^ J^T.S Hiz), 8.33 (IH; dd, J=2.2, 2.0 Hz), 
35 9.03 (IHi d, J=2.0 Hz), 9.07 (IH/ d, J=2.2 Hz), 10.19 (XH, 

• - s) . 
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IR (KBr) 1701, 1186, 818, 725, 806 cra'^ 
Elemental Analysis for Ci,HwNO 
Calcd. C, 79,17 ; H, 5.62 ; N., 7.10 : 
Found. C, 79.24 ; H, 5.64 ; N, 7.01. 

5 Reference. Example 160 

A solution of 5- ( 4-methylphenyl)pyricl±ne-3-carboxy- 
aldehyde ( 1 . 8 2 g ) and methyl ( tr ±phenylphosphor ^nilidene ) - 
acetate (3. 4^g) in toluene (20ml) was refluxed under 
nitrogen atmosphere fo?: 4 hours and cooled. To the mixture 

10 was acided watei^, and the mixture was extracted with ethyl 
acetate . The organic layer was washed with saturated sodium 
chloride solution^ clried with magnesium sulfate and : 
concentrated unde;r reduced pressure. The^ residue was 
separated and purified with column chromatography (ethyl 

15 acetate/hexane=l: 2-^1:1) to give methyl (E)-3-£5-(4- 

methylphenyl)pyridin-3-yl]acrylate {2.34g) as coloirless 
crystals. 

m.p. 141-144t: 

'H-NMR (200MHz. CDCl,) 6 2.43 (3H, s), 3.84 (3H,s), 6.59 
20 (IH, d, J-16.0 Hz). 7.32 (2H, d. J=7.9 Hz), 7.50 (2H, d, 
J=7.9 Hz). 7.76 (IH. d, J=16.0 Hz) , 7 . 98 ( IH. dd. J=2. 2 . 
2.0 Hz), 8.70 (IH, d, J=2.0 Hz), 8.82 (IH, d, J-2.2HZ). 
IR (KBr) 1718, 1639. 1431, 1335, 1196, .1176, 995v 816 cm' 
Elemental Analysis f or CuHjsNOi 
25 Calcd .^ C, 75.87 ; H, 5.97 ; N, 5.53 ,: 
Found, C, 75.,;8,2 H, 5.86 ; N, 5.47. 
Reference Example 161 

To a solution of methyl (E) -3- [ 5- ( 4-methylphenyl) 
Pyir4-<ii^-3-yl]acrylate (2.25g) in tetrahydrofureui {20ml) 
30 was added IN sodium hydroxide (11ml) at room temperature, 
and the mixture was stirred for 5 days. To the reaction 
mixture was added IN hydrochloric acid ( 12mJL ) , and the 
mixture was concentrated under reduced pressure to 
precipitate crystals, which were collected by filtration 
35 and washed with water cuid diethylether to give (E)-3- 

[5-(4-methylphenyl)pyridin-3-yl]acrylic acid (l/92g) as 
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polorl^ss ,.crys,t 
m.p. 208r2H'C . . 

'R-W J?^^"^^/ JRM?i9?^>- f ^ d,. j=i6.2 

' 7 -,33 ,( 2H, d, J=fl . 6 Hz ) 7 , 66.-7 . 74 ( 3H, m) . 8 . 40-8 . 45 
5 (IH, 19). 8.81 (IH. d, j^.1.8 Hz), 8,89 ( IH. d . J=2 . 2 Hz ) , 
IR (KBr) 3030., 1672, , 1635, 1435, 1331, 13Q2, 987, 820 cm' 
?lem(|an1;al Analysi? f or CwHuNOi , , 

■ ■Caicd,,C, 75,30' j.^H. ,.5^48.'. ; .N,..^,55^.,: ' ] ' :S -/^ /-^v .-^--^'- ^ 
Found. C, 74.99.; H,"5.39 ; N, 5.94. 
10 Reference Exainple 162 

To DMF {7 -18ml|,we^s dropwis phosphoryl chloride 

(?.64nil) at 0X2 , and the mixture was stirred at room 
temperature for 30 minutes . To the mixture was added, methyl 
acetoacetate (10ml) at Ot:, and the mixture was stirred at 
15 room temperature f o;r 2 hours • The mixture was cooled to oV , 
and to the mixture was added 4-brompaniline (16.78g), and 
the mixture was stirred at 90t: for 4 hours • To the reaction 
mixture was added chloroform, and the mixture was 
neutralized with 8N sodium hydroxide. The organic layer was 
washed with water and saturated sodium chloride solution , 
dried with magnesium sulfate and concentrated under reduced 
pressure* The ;residue was separated and purified with 
column chromatography (ethyl acetate/hexane=l:2) and was 
recrystallized from ethyl acetate-hexane to give methyl 
25 6-bromo-2-methylquinoline~3-CcLrboxylate (6.02g) as pale 
yellow crystals, 
m.p. 150-151*C 

^H-NMR (200M1Z, CpClaX 2.97 (3H, s). 3,99 (3H, s). 7.84 
(IH, dd, J==9.0, 2.0 Hz), 7.92 ( IH, d, J=9 . 0 Hz ) , 8.02 (IH, 
30 J»2.0 Hz), 8.65 (IHVs). 

IR (KBr) 1726, 1423, 1396, 1277, 1238, 1219, 1134, 1074, 
829 cm*' 

Elemental Analysis for CnHioNOaBr 
Calcd. C, 51. 45 ; H, 3.60 ; N, 5.00 : 
35 Found. C, 51.57 ; H, 3.55 ; N, 5,17. 
Reference Example 163 
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Under argon, atmosphere, a solution of methyl 6- broiho- 

2 - methylgu±riollne-3 -carboxylate ( 1 • 22g ) / 4 -ihethylphenyl 
borate (0 .659). and potassium carbonate (1.18g) In toluene - 
ethanbl-water (40-4-4ml) was stirred at room temperature 

5 for i hour. To the reaction mixture was added tetrakls - 
trlphenylphosphlnepalladlum (0. 15g) , and the mixture was 
refluxed for 18 hours and cooled to room temperature. The 
organic layer was washed with saturated sodium chloride 
solution^ dried with magnesium sulfate and concentrated 
10 under reduced pressure* The residue was separated and 
' purified with column chromatography (ethyl acetate/hexane= 
1:1) to give methyl 6 - ( 4 -methylphenyl ) 2 -methylqulnollne- 

3- carboxylate (1.27g) as colorless crystals, 
m.p. 84-87X1^ 

15 'H-NMR (2OOMH2/ CDCI3) 6 2-43 (3H, s), 3.01 (3H, s), 4.00 
{3H, s), 7.32 (2H, d, J=8.0 Hz), 7.61 (2H, d, J=8.0 Hz), 
8.01-8.12 {3H, m), 8.79 (IH, s). 

IR (KBr) 1732, 1440, 1277, 1213, 1068, 814 cm*^ 
Elemental Analysis for Ci«Hi7N02 
20 Calcd. C, 78.33 ; H, 5.88 ; N, 4.81 : 
Founds C, 77.98 ; H, 6.02 ; N, 4.75. 
Reference Example 164 

To a solution of methyl 6- ( 4-methylphenyl) -2-^lethyl- 
quinollne-3-carboxylate (0.99g) In tetrahydrof uran- 
25 ethahol {5-5ml) was added 2N sodlxim hydroxide (2ml) at room 
•temperature; and the mixture was sfelrred f or 2 days; To the 
reaction mixture was added IN hydrochloric acid ( 4ml) , and 
the mixture was concentrated under reduced pressure to 
precipitate crystals, which were collected by filtration 
30 and washed with ethanol and dlethyiether to give 6-(4" 
methylphenyl ) - 2 -methylqulnollne- 3 - carboxyllc acid ( 6 48mg ) 
as colorless crystals, 
m.p. 273*C (dec. ) 

•H-NMR (200MHz, DMSO-d«) 6 2.38 {3H, s), 2.89 (3H, s), 7.34 
35 (2H, d, J=8.3Hz), 7.74 (2H, d, J=^8.3Hz), 8.02 (IH, d, J=8.8 
Hz), 8.15 (IH, dd, J=8.8, 2.1 Hz), 8.37 (IH, d, J=2.1 Hz), 
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• 8.90-' (IH, s.):- •"■ : ■ -.^ 

IR (KBr) 2918, 1703/ 1570> 1495, 1257, 1227, 1180, 1151, 
1065, 812; 770 cm"\ 
Elemental Analysis for CieHisNOi 
5 Calcd. C, 77.96 ; H, 5:45. ; N> 5.05 ' : 
Found; G, 77.74 ; H, 5.34 ; ;N> 5.12. 
Re^ference Example 165 

Under argon atmosphere; a solution of ethyl 7-broIno- 
2 3-d±hydro-l-ben2oxepine-4-carboxyiate (1. Qg ) V 4-^^methyr- V 

10 thiophehyl borate (622mg) and potass ium^ 

in toluene-ethanol^water'^ ( 30-3-3ml ) weLs istirred at room 
temperature for 1 hour. To the reaction mixture was added 
tetrakistriphenyi-phosphinepalladiuin ( 117mg) , and the - 
mixture was ref luxed for 16 hours . To the reaction mixture 

15 was added tetraJcistriphenyl-phosphinepalladium (0.13g), 
and the mixture was ref luxed for 24 hours and cooled to room 
temperature. The organic layer was washed with saturated 
sodium chloride solution, dried with magnesium sulfate and 
concentrated under reduced pressure. The residue was 

20 separated and purified with column chromatography (ethyl 
acetate/hexane=l: 10) to give ethyl 7- ( 4-methylthio- 
phenyl ) - 2 , 3 -dihydro- 1 -benzoxepine- 4 -carboxylate ( 442mg ) 
as colorless crystals . 

'H-NMR (200MHz, CDCl,) 6 1.36 (3H, t, J=:7.0 H2), 2.52 (3H, 
25 s), 3,00 (2H, t, J=4.8 Hz) , 4.29 (2H, g, J=7.0 Hz), 4.30 
(2H, t, J=:r4.8 H2), 7.04 (IH, d, J=8.4 Hz), 7.32 (2H, d, J=8.8 
Hz), 7.42-7.54 (4H, m) , 7.65 (IH, br s). 

IR (KBr) 1705, 1489, 1302, 1250, 1230, 1200, 1090, 1063, 
1011, 813 cm' 

30 Reference Example 166 

To a solution of ethyl 7-(4-methy^thi6phehyl)-2,3- 
dihydro-l-benzoxepine-4-carboxylate ( 132mg) in ethanol- 
tetrahydrofuran (5ml -5ml} was added IN sodium hydroxide 
(1.0ml) at room temperature , and the mixture was stirred 

35 . for 20 hours and concentrated under reduced preissure. To 
the residue was added IN hydrochloric acid (2ml) and the 
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mixture was extracted with ethyl acetate . The drgemic layer 
was washed with saturated^ sodium chloride solution, dried 
with magnesium sulfate and concentrated under reduced 
pressure. The resulting crystal was collected by 
5 filtration to give 7-{4-methylthlophenyl)-2,3-dlhydr6- 
l-benzoxeplne-4-carbbxyllc acid (llSmg) as colorless 
cirystals, . ■ -■ 

'H-NMR (iOOMHz, DMSO-d*) 6 2.51 (3H, s,), 2.89 (2H, t, J=4.4 
Hz), 4.25 {2H, t, J=4.4 Hz), 7.04 (IH, d, J=8 . 4 Hz ) , 7 . 33 
10 (2H, d, J=8.4 Hz); 7.58 (IH, dd, J-8.4, 2 . 4 Hz ) , 7,61-7.70 
(3H, m), 7.80 (IH, d, J=2.4Hz). 

IR (KBr) 2974, 1689, 1493, 1263, 1213, 1169, 1020, 833 cm' 
Reference Example 167 

To a solution of 4-nltrobenzylalcohol ( 50 g, 0 . 326 mbl) 

15 in ethyl acetate (EtOAc) (200 ml) were added 3,4- 

dlhydropyran (35.7 ml, 0.392 mol) and CSA (camphor sulfonic 
acid) ( 379 mg, 1 . 63 mmol ) under stirring at room temperature , 
and the mixture was stirred at room temperature for 1 hour. 
After the reaction completed, the reaction mixture was 

20 neutralized with saturated NaHCOj solution and separated 
ethyl acetate layer was? dried with MgSO^ and concentrated 
under reduced pressure. The residue was purified with 
silica gel column chromatography to give 4- ( 2-tetrahydro- 
pyranyloxymethyl) nitrobenzene (74.5 g, 96%) as syrup. 

25 ^H-NMR (200 MHz, CDCI3) 6 : 1.55-2.05 (6H, m) , 3 . 51-3 . 62 ( IH, 
m)v 3.83-3.94 (lH, m) , 4.61(1H, d, J«i3 . 6Hz ) , 4 . 74 (IH, 
t/ J=3.2Hz), 4.93 (IH, d, J=13.4Hz), 7.51-7.56 (2H, d/ 
J«8-8Hz), 8.18-8.24 (2H,m). 
Reference Example 168 

30 To a solution of 4 - ( 2 - tet rahydrppyr anyloxymethy 1 ) - 

nitrobenzene (59.7 g, 0.256 mol) in ethanol (EtOH) (300 mi) 
was added under nitrogen atmosphere at room temperature 10% 
Pd/C (5.97 g) , and cataiytlc hydrogenatlon was carried out. 
The mixture was stirred at room temperature for 24 hours. 

35 After the reaction completed , the catalyst was filtered off , 
and the orgeurilc layer was concentrated under reduced 
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pressure . The residue was purified with s iiica - 9ei column 
chromat^graLphy '^t o give 4 - ( 2 - 1 et rathy dr opy rahyioxyiiie thy ^ ) - 
aniline (39; 7 g^ 76%) as syrup, ^ ■ 

^H-NMR (2t)0 MHz, CDCia) (5 : 1V45-1.95 ( 6H^ nl) / 3^6o>3v6a 1 3H/ 
5 br m) ; 3^87-4 . 14 (1H> m) , 4,39 (IH, d, ^:^li . 4Hz y , 4 . 68 { IH/ 
d/J=11.4Hz), 4,71 (IH, m), 6 . 65-6 . 69 ( 2H; m) , 7.15-7.19 
(2H > m). 

Reference Example 169 j 
* To a solution of 2-(4-methylphenyiy-^6,7-dihydto-^' . 

10 5H-benzocycloheptene-8-carboxylic acid ( 35 i-0 g> 0-s 126 mol) 
dLri tetrahydi?dfuran (THF) {280 ml) were adcL^d (GOCD^ (21^*9 
ml/ 0.251 mol) and DMF (0.7 ml) at 0*C. Under nitrdgen 
atmosphere , the mixture was stirred at room temperature f or 
4 hours. After the reaction completed. The solvent was 

15 evaporated, and to the residue was added THF (315 ml). To 
a solution of the acid chloride was added a solution of 
4- (2-tetrahydropyranyloxymethyl)aniline ( 28 .1 g, 0 . 138 
mol) and triethylamine (EtjN) (26. 3 ml> G.189 mol) in THF 
(105 ml) at .O*C, auid the mixture was stirred under nitrogen 

20 atmosphere , at room temperature for 2 hours. After the 
reaction completed, to the mixture was added water, and the 
mixture was extracted with ethyl acetate . The organic layer 
was washed with saturated NaCl solution and dried with MgSO^ . 
The solvent was evaporated and the residue was dissolved 

25 in methanol (MeOH) (470 ml). To the mixture was dropwise 
added 6N HCl (5.9 ml) at room temperature, and the mixture 
was stirred for 1 hour. After the reaction completed, the 
mixture was. neutralized with saturated NaHCO, solution, and 
the solvent was removed. The residue was washed with water 

30 euid then acetone/ isopropylether (10:1; 60 ml) , and the 

resulting precipitate was filtered, which was dissolved in 
THF. The mikture was dried with MgSO^, and the solvent was 
evaporated.' The resulting powder was washed twice with 
hexane : ethyl acetate (10:1; 50 ml) to give N-{4- 

3 5 hydroxyihethylphenyl ) - 3 - ( 4 -methylphenyl ) - 6 , 7 -dihydro- 5H- 
benzocycloheptene-6-carboxamide (26.8 g. 
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56%) as white powder* ^ 

^H-NMR (200 MHz, CDCi,) 6 : 2.10-2.22 {2H, m) , 2.39 (3H, s) , 
2.71 (2H, br t. J=6.4), 2.84-2.91 (2H. m) , 4 . 67 ( 2H; , 
7.20-7.26 (2H, m) , 7 . 33-7 . 51 ( 7H , m) , 7.61 (2H/ d/ J=6.4)V 
5 7.71 (IH. br s) . 

Reference Example 170 

To a solution of N-(4-hydroxymethylphenyl)-2-(4- 
methylphenyl) -6 ,7-dlhydro-5H-benzocycloheiptene-8- 
carboxamlde (10.0 g, 26. 1 mmol) and pyridine (0^1 ml) in 
10 chloroform (150 ml) was dropwlse added a solution of, thlonyl 
chloride (3.4 ml, 39.2 mmol) in chloroform (90 ml) , and the 
mixture was stirred under nitrogen atmosphere at room 
temperature for 17 hours. After the reaction completed, 
water was added to the mixture; and the mixture was' extracted 
15 with chloroform. The organic layer was washed with 

saturated sodlrun chloride solution and dried with anhydrous 
magnesium sulfate. The solvent was evaporated, and the 
resulting powder was washed with hexane to give N-(4- 
chloromethylphenyl) -2 - ( 4-methylphenyl ) - 6 , 7-dihydro-5H- 
20 benzocycloheptene- 8 -carboxamlde (10.2 g, 97%) as 
colorless powder. 

^H-NMR (200 MHz, CDCI3) 6 : 2 . 05-2 . 21 ( 2H , m) , 2.40 (3H, s), 
2.71 (2H, br t; J=6.4), 2.84-2.91 (2H, m) , 4.58 (2H/ s), 
7.20-7.27 (2H, m) , 7.35-7.52 (7H. m) , 7.59-7.65 (2H, ra) , 

25 7.71 (IH, br s) . 

Axial, for G26H2^NOCl;0.25H20: 
CalcdiC; 76^83, H; 6.08, N; 3.45. 
Found: C; 76.55, H; 6^00, N; 3.53. 
Reference Example 171 • 

30 To a solution of tetr€Qiydro-4H-pyrah-4-orie (60 g, 0.6 

mol) and water (5 ml) in DMF (70 ml> 0.90 mol) was added 
formic acid (46 ml, 1.2 mol), and the mixture was stirred 
at 140*C for 23 hours. After the reaction completed^ reflux 
appairatus was changed to evaporation apparatus , cirude airilhe 

35 was obtained by evaporation (74.6 g) .. 
b.p. 117 - 123 t: (27 mm). 
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■ Tb'an aqueous solution ( 100 ml) of the crude amine (30 
g ) was dropwise added 6N HCl ( 5 drops ) > and" the mixture Was^ 
washed twice with dichlorome thane The aqueous layer wai^ 
adjusted to pH 11 with sodiuitn hydroxide . To th^ mixture was 
5 added NaCl^ and the mixture was extracted with 

dichlorome thane three times. The organic layer was dried 
with potassium carbonate, and the solvent was evaporated. 
The riesidue was purified with evaporation to give N,N- 
dimethyl-^N-tetradiydropyran-4-ylajnih (10.4 g, 29%) as 
10 colorless oil;. 

b. Pi 75-82 *C(29 mm). 

^H-NMR (200 MHz, CDCla) 6 : 1.40-1.82 (4H, m)/ 2.28 (6H, s)\ 
2.25-2.40 (IH, m), 3.37 (2H, ddd, J=ll . 8 , 11 . 8 and 2 . 2 ) , 
3.97-4.05 (2H, m) . 

15 Reference Example 172 

To a suspension of 7- ( 4-methylphenyl) -2 , 3-dihydro- 
l-benzoxepine-4-c^u^boxylic acid (0.6 g, 2.1 mmoi) in 
tetreOiydrof uran (10 ml) were added oxalyl chloride (0.33 
ml , 4.3 mmol ) and N , N-dimethylf ormamide { 1 drop ) at 0*C , and 

20 the mixture was stirred at room temperature for 2.5 hours. 
The solvent was evaporated and the residue was dissolved 
in tetrahydrof uran (6 ml). To the mixture was dropwise 
added 4- (tert- butyldime thy is ilyloxymethyl) aniline (0.56 g, 
2; 4 mmol) and triethylamine (0.36 ml, 2.6 mmol) in 

25 tetrahydrof uran (2 ml) at o'C, and the mixture was stirred 
at room temperature for 16 hours. To the reaction mixture 
was added water, euid the mixture was extracted with ethyl 
acetate. The extract was washed with saturated sodium 
chlpride solution and dried with magnesium sulfate. The 

30 solvent was evaporated, and the residue was subjected to 
silica gel column chromatography. Crude amide (1.1 g) was 
obtained from fractions of hexane : ethyl acetate=5 : 1 . This 
product was dissolved in acetone (8 ml) , and to the mixture 
was dropwise added 6N hydrochloric acid. The mixture was 

35 Stirred for 1 hour. To the mixture were added 1% sodium 
hydrogen carbonate (100 ml) and diisopropylether (100 ml). 
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and precipitate w^s filtered, which were dissolved in 
acetone . The mixtiire was dried with magnesium sulf ate ; and 
the solvent was evaporated . The . resulting powder wafs 
recrystallized from acetone T^diisopropyl- ether, tb give ^ 
5 N- ( 4 -hydroxymethylphenyl ) - 7 - ( 4 -methylphenyl ) - 2 , 3 - 

dihydror-l-benzoxepine-4-carboxamide (0.87 g) ais colorless 
crystals. 

^H-NMR (CDCI3) (5 : 2.39 (3H, s), 3.08 (2H/ brt, J=4.4), 4.36 
(2H; t. J«4.4) , 4.68 (2H, s) , 7.06 (2H, d, J==8.4), 7.18-7.61 
10 (lOH, m), 7.24 {2H, d, J=8>4). 

Anal, for C2SH23NO3: ^ 
Calcd: C; 77.90, H; 6.01, N; 3.63. 
Found:,C; 77.91, H; 6.10, N; 3.55. 

Reference Example 173 

15 To a solution of N- { 4-hydroxymethylphenyl) -7- ( 4- 

methylphenyl ) - 2 , 3 -dlhydro- 1 -benzoxepine- 4 -carboxamlde 
(412 mg, 1.07 ramol) and pyridine (1 drop) in chloroform (5 
ml ) was dropwise added thionyl chloride ( 0 . 14 ml , 1.61 ramol ) , 
and the mixture was stirred for 2 hours. The mixture was 

20 diluted with water and extracted with chloroform. The 

extract was washed with saturated sodium chloride solution 
emd dried with magnesium sulfate. The sfolvent was 
evaporated, and the resulting powder was washed with 
hexane- ethyl acetate (1:1) to give N- ( 4-chloromethyl- 

25 phenyl) -7- ( 4-methylphenyl) -2 , 3-dihydro-l-benzoxepine-4- 
carboxamlde (380 mg, .88%) as colorless powder. 
■ -mvp.. ,:164*C^- . r.- 

^H-mm iQDCly) 6 z 3.29 (3H, s), 3.07 C2H, t, J=4.8), 4.36 (2H, 
t, J=4.8), 4.59 (2H,s), 7.05 ( IH , d, J=8 . 2) , 7 .22-7 . 26 (2H, 
30 m), 7,36-7.52 (6H, m) , 7.57-7.62 (3H, m). 
Anal, for C25H22NO2CI: 

Calcd: C; 74.34, H; 5.49, N; 3.47. 
Found: C; 74.00, H; 5.42, N; 3.29. 
Reference Example 174 

35 To a isuspension of I, 4-cyclohexanedione monoethylene- 

ketal (3.82 g, 24.6 mmol) euid dimethylamine hydrochloride 
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* (2.00 ^24v6 nuiiol) iii 1, 2-dicKlordethahe-( SO^^i^^^^ 

dropwlse added trieithylainihe (4.2 ml, 29.6 mmol) and DBU 
(l/8-diazab±cyclp-[5^4.0]-7r-undecene) (4.4 ml), and the 
mixtiire was stirred for 10 minutes i . To the mixture was added 
5 trlacetoxyboirohydride (7.68 g, 34.4 inmol) , and the mixture 
- was stirred for 4.5 hours . .Precipitate was filtered off, 
and the f 11 tra^te was cQhcentrated to give crude.product ( 6 . 34 
g) , .which was dissolved In water ( 10 ml ) . To the / mixture 
was dropwlse added concentrated hydro -chloric acid (6 ml) / 
10 and the mixture was» stirred^ foi^ XB -hours ; ThS^ r 

mixture was diluted with water and washed twice with ether . 
The aqueous layer was made basic with sodium hydroxide and 
extracted with ether twice. The extract was washed with 
saturated sodium chloride solution, dried with potassium 
15 carbonate and purified, by evaporation to give 4 -dimethyl • 
amlnocyclohexanone (0.59 g, 17%). 
b.p.l42-5'C 

^H-NMR (CDCl3)d: li69-2.13 (4H, m) , 2.32 (6H, s), 2.20-2.41 
(2H, m); 2.44-2.64 (3H, m) . 

20 Reference Example 175 

To a solution of 7- (4-ethoxyphenyl) -2,3-dlhydro-l- 
benzbxepine-4-Garboxyllc acid (2.38 g) in THF (50 ml) were 
added oxalyl chloride (1.4 ml) and DMF (2 drops) at room 
temperature, and the mixture was stirred for 1 hour. Under 

25 reduced pressure, the solvent was evaporated, and the 

residue was dissolved in THF (50 ml). To the mixture was 
dropwlse added a solution of trlethyiamlne (2.1 ml) and 
4-amlnobenzyloxy-tert-butyldlmethylsllane (2.00 g) in THF 
(10 ml) at 0*C, and the mixture was stirred at room 

30 temperature for 18 hours. To the reaction mixture was added 
water, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated sodium chloride 
solution, dried with magnesium sulfate aind concentrated 
under reduced pressure. The residue was separated and 

35 purified with column chromatography (ethyl acetate /hexane 
= 1:4) to give pale yellow crystals (3.99. g) , which were 
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dlsisqlved In acetone (50 ml). To the mixture was added 6N 
hydrochloric acid (1.3 ml) at room temperature^ and the 
^mixture was stirred for 1 hour. To the reaction mixture were 
added 5% sodium hydrogen carbonate solution (15 ml) and 
5 dllsopropylether ( 100 ml ) . Precipitate was collected by 
f iltration and washed with water and dllsopropylether . The 
resulting solid was dissolved In THF, dried with magnesium 
sulfate and concentrated under reduced pressure to give 
crystals, which were recrystallized from THF to give 7- 
10 ( 4 -ethoxyphenyl ) -N- ( 4 -hydroxymethylphenyl ) - 2 , 3 -dlhydro- 
l-ben26xe;plne-4-carboxamlde (2.65 g) as colorless 
crystals, 
m. p.. 208-210 *C 

^H-NMR (200MHz, DMSO-dJ 6 : 1.35 (3H, t. J=7.0 H2), 2.93- 
15 3.03 (2H, m), 4.06 (2H,q, J«7.0Hz), 4 . 45 ( 2H, br s ) , 

5.01-5.18 (IH, m), 6.98-7.05 (3H, m) , 7.25-7.34 (3H, m) , 
7.49-7.71 (6H<. iri), 9.92 (IH, s) . 

IR (KBr) V : 3363, 3290, 1659, 1612, 1525, 1493, 1242, 1227, 
825 cm"^ 

20 Anal, for CjgHjsNO^ 

Calcd: C, 75.16 ; H, 6.06 ; N, 3.37 
Found: C, 75.16 ; H, 6.08 ; N, 3.31. 
Reference Example 176 

To a suspension of 7- ( 4-ethbxyphenyl) -N- ( 4-hydroxy- 

25 methylphenyl) -2; 3-dlhydro-l-benzoxeplne-4-carboxamlde 

(2.55 g) and pyridine (2 drops) In chloroform (50 ml) was 
iadded thlonyl chloride (0^.8 ml) at room temperature, and 
the mixture was stirred for 20 hours. To the reaction 
mlxtture Was added water and thiah THF, and the mixture was 

30 extracted with ethyl acetate^ The organic layer was washed 
with saturated spdiiim chloride solution, dried with 
magnesium sulfate and concentrated u^ reduced pressure 
to give solid, which was dissolved in THF and ethyl acetate. 
The mixture wais concentrated under reduced pressure to give 

35 crystails , which were collected by filtration and washed with 
dllsopropylether to give N- ( 4 -chloromethylphenyl ) - 7 - ( 4 - 
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e thbxyphenyl ) - 2 . 3 - dihy<if o 
(2.42 g) as cbiorless crystals. 

^H-l«lfdi C 200MHz ^^^^^^ t,- J=7:0 Hz), 2.93- 

5 3.04 (2H, iri) 4.06- (2H, q; J=7.0 Hz), 4.23-4.34 (2Hv m) , 
4.74 (2Hv s) ; 6^98^7.06^ (3H, in) / 7.35-7.42 (3H, m) , 7.52 
flHV dd, J=iB.4^* 2.2 Hz) , 7.59 (2H, d, J=8.8 Hz ) / 7 . 70-^7 .74 
(3H> mJV 10.04 (1^ ' ' 

XR XKBr ) U : 3400v 1659v 1610 , 1525 ; 1493 v 124r2v 1047 V 822: 

Ana.! , for^' C^^ -r ' ^ 

Calcd: C, 71.97 ;K, 5.57 ;N, 3.23 

Found: C, 71*96 ;^ H, 5.54 ; N, 3.04. 

Working Example 227 (Production of Compound 227) 

15 To solution of 7- (4-ethoxyphenyi) -N- [ 4- [N-methyl- 

N-{tetrahydropyran-4-yl)aminomethyl]phenyll -2,3- 
dihydro-l-benzoxepine-4-carboxamide (111 mg) in DMF (5 ml) 
was added methyl iodide (0.04 ml.) at room temperature, and 
. the mixture was stirred for 8 hours . Under reduced pressure , 

20 the mixture was concentrated, and to the residue was added 
ethyl acetate to precipitate solid, which was collected by 
filtration and recrystallized from ethanol-ethyl acetate 
to give dimethyl- £4-N-[7-( 4 -ethoxyphenyl ) - 2 , 3 - dihydro - 
l-benz6xepin-4-carbonyl]aminobenzyl] -4- tetrahydro- 

25 pyranylammohium iodide (97 mg) as pale yellow crystals, 
m. p. 152-158 'C 

'H-NMR (200MHz, CDCI3) 6 : 1.41 (3H, t, J=7.0 Hz), 1.68-1.98 
(2H,m), 2.10-2.26 (2H, m)^ 2.94 (6H, s), 2.98-3.08 (2H, 
ni) , -3.35-3.59 (3H,m), 3.96^4.16 (2H, m) , 4 . 03 (2H, q, J=7 . 0 
30 Hz) , 4.19^4.^31 (2H, in)/ 4/84 (2H, s) , 6.91 (2H, d, J=:8.8 
Hz), 6.97 (IH, d, J=8i4 Hz), 7.38 (IH, dd, J=8.4, 2.2 Hz), 
7.44-7.57 (5H, m) , 7. 69 (IH, d, J=2.2 Hz) , 7.80 (2H, d, J=8.4 
Hz) , 8.01 (IH, s) . 

IR (KBr) i/ : 3440, 1657, 1605, 1520, 1491, 1317, 1240 cm"^ 
35 Anal, for CjjHj^NjO^I-l .OHjO 

Calcd: C. 58.93 ; H, 6.14 ; N, 4.16 
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Found: 58.86 ; H, 6-18 ; N, 4.19. V 

Working Example 228 (Production of : Compound 228) 

To a solution of 7- ( 4-ethylphenyl) -N~ [4- [N^miethyl^ 
N- (tetrahydr6pyrM-4-yi)aminomethyl]phen^^ • • 

5 dlhydro-l^benzbxeplne-4-carb6xamlde (125 mg) in DMF (5 ml) 
was added methyl Iodide (0.04 ml ) at room temperature and 
the mixture was stirred for 20 hours. Under reduced . ' 
pressure, the mixture was concentrated, and to the residue 
was added ethyl acetate to precipitate solid, which was 

10 collected by filtration euid recrystalllzed from acetone- 
die thylether^ethanol - diethy lether ) to give dimethyl - [ 4 - 
N- 1 7 - ( 4 - e thy Iphenyl ) - 2 , 3 - dlhydro - 1 - benzoxepin r 4 - 
carbonyl ] amlnobenzyl ] - 4 - 1 etrahydropyranylammonlum iodide 
(68 mg) as pale yellow crystals . 

15 m.p. 156-160 *C 

^H-NMR (200MHz. CDCI3) 5 : 1.25 (3H, t, J=7.6 Hz), 1.69-1.93 
(2H, m), 2.13-2.28 (2H, m) , 2.66 (2H; q, J«7.6 Hz)> 2.95 
(6H, s), 3.00-3-09 (2H, m) , 3.39-3.56 (2H, m) , 4.02-4.34 
(5H, m), 4.86 (2H, s), 6.99 (IH, d, J=8.4Hz), 7.18-7.28 

20 (3H, m), 7.39-7.56 (5H, m) , 7.69-7.73 (IH, m) , 7.79 (2H, 
d, J=8.8 Hz), 8.78 (IH, s). 

IR (KBr) V : 3429, 1657, 1301, 1520, 1491, 1412, 1319, 1244, 
827 cm'^ 

Anal, for CaaH^jN^OjI-l.OHjQ 

25 Calcd: C, 60.37 ; H, 6.29 ; N, 4.27 

■' . . "\ . . . 

Found: C, 60.40 ; H, 6.24 ; N, 4.10* 

Working Example 229 (Production of Compound 229) 

To a solution of N-[4-[N-methyl-Nr-(tetrahydfopyran- 
4 -yl ) amlnome thy 1 ] phenyl 1 - 7 - ( 4 - trif luorome t hylphenyl ) - ^ 

30 2 , 3-dihydro-l-benzoxeplner4-carboxamide ( 113 .6 mg) in DHF 
( 5 ml ) was added methyl iodide (0.04 ml ) at room temperature , 
and the mixtiire was stirred for 24 hours. Under reduced 
pressure, the mixture was concentrated, and to the residue 
.was added ethyl acetate to precipitate solid, which was 

35 collected by filtration and recrystallized from acetone- 
die thylether "Methanol - diethyl -ether ) to give dimethyl- 
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[4 -N- [ 7 - ( 4 - 1 r ±f luorome thy Ipheriy 1 ) - 2 , 3 dlhydro - 1 - 
ben20xepin-4-Garbonyl]aminoberizyi J ^4> tetrad 
pyranylammoniiim Iodide (99 mg } ' as pale yellow crystals . 
m"ip. -213 "C^-Xdec. )"^^ ■ • ' . -l ■ 

5 'H-NMR (200MHz , DMSO-dJ 6 : 1.42-1.66 ( 2Hv m) V 1- 75- 1 . 88 ( 2H, 
m), 2.55 (6H, s), 2.62-2.72 (2H, m), 2. 94-3.35 (3H, m)v 
3.68-3.81 (2H, m) , 3 . 96-4 . 08 ( 2H/ m) , 4 . 13 : {2iH, s ) , 6.80 
(IH. d,> J=8.8 Hz), 7.05 (IH, s), 7.21 (2h/ d/ vj=8.4 Hz), 
7;34-7;40 (IH. m), 7.44-7;63 (7H, , 9 . 89 .( IH, s ) . 
10 IR (KBr) V :v32^7, 1649, 1510^ 1520, 1491, 1325, 1255, 1120, 

843;U3ni"^ • ; • . - 

Anal, for C32H3^N2O3F3l-0.2H2O 
Calcd: C, 56.35 ; H, 5.08 ; N, 4.11 
Found: C, 56.21 ; H, 5.16 ; N, 4.11. 
15 Reference Example 177 

In lr2-dichloroe thane (400 ml) was suspended p-nitro- 
ben zy lamine hydrochloride (30. 8 g), 1,4- cyclohexane - dlone 
monoethyleneketal (25.4 g) and trlethylamlne (23ml), and 
to the suspension was added sodium trlacetoxy boron hydride 

20 (50 . 9 g) under Ice-coollng. Under nitrogen atmosphere , the 
mixture was stirred at room temperature for 2.5 hours. Under 
Ice-coollng , 37% formalin (14.6 ml) and sodium trlacetoxy 
boron hydride (50.9 g) were added to the mixture. Under 
nitrogen atmosphere , the mixture was stirred at room 

25 temperature overnight. The mixture was neutralized with 
sodium hydrogen carbonate and extracted with 1,2- 
dlchloroethane . The organic layer was washed with sodium 
chloride solution aind dried with anhydrous magnesium sulfate . 
Under reduced pressure, the solvent was evaporated to give 

30 yellow solid (47 .5 g) , 44 g of which was dissolved In (660 
ml) . To the mlxtiire was added reduced iron (32 g) little 
little, and the mixture was istlrred at room temperature 
overnight. The solvent was evaporated, and to the residue 
was added iethyl acetate. The precipitate was filtered off, 

35 and the f iltrate was made alkaline with potassium carbonate 
and extracted with ethyl acetate. The organic layer was 
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washed with water and saturated sodium chloride solution 
and dried with anhydrous magnesitim sulfat<4. Under reduced 
pretssurie, the solvent was evaporated, and the residue was 
piirlfled with silica gel column chromatography (ethyl 
5 acetate/triethylamine/methanol) to give 4-((N-(4,4- 
ethylenedioxycyclohexyl ) -N-raethyl ) aminomethyl ) aniline 
(34.1 g) as brown oil; 

'H-NMR(CDCi3) 6 : 1-36-1.93 (8H, m) , 2.17 (3H, s), 2.43-2.57 
(IH, m), 3.46 (2H: s), 3.60 (2H, br), 3.94 (4H, s) , 6.64 
10 (2H, d, J=8.4Hz). 7.09 (2H/ d/ J=8.4Hz). 
rR(neat)V: 2946/ leiScm'^. 

Working Example 230 (Production of Compound 230) 

In dichlorome thane (400 ml) was suspended 7-(4- 
me thylpheny 1 ) - 2 , 3 - dihydro - 1 - benz oxepine - 4 - car boxy lie 

15 acid (17.0 g) / and to the suspension were added oxalyl 
chloride ( 10 ^ 3 ml) and dimethylformamide ( catalytic amount ) 
under ice -cooling. The mixture was stirred at room 
temperature for 2 hours, and the solvent was evaporated. 
The residue was dissolved in tetrahydrof uran (300 ml), and 

20 the mixture was dropwise added to a solution of 4- ((N- 
(4,4 -ethylenedioxycyclphexyl ) -N-methyl ) aminomethyl ) - 
aniline (16.75 g) and triethylamine (25 ml) in tetrahydro- 
furan (200 ml) , under ice-cooling. Under nitrogen 
atmojsphe^e, the mixture was stirred at room temperature 

25 bviamight, ^nd the solvent was evaporated. To tlie residue 
was added water , . and the mixture wa^ extracted with ethyl 
acetatfei : The organic layer was washed with water and 
saturated sodium chloride solution and dried with anhydrous 
magnesium sulfate. Under reduced ^pressure , the solvent was 

30 evaporated to give crude crystals ; which were recrystallized 
from ethyl acetate to give N-(4-((N-(4,4 - ethylenedioxy- 
cyclohexyl ) -N-methyl ) aminomethyl ) phenyl ) - 7 - ( 4 -methyl- 
phehyl ) - 2 , 3 -dihydro- 1 -benzoxepihe -4 - ceurboxamide (17.1 g ) 

35 mp 192-193X:. 

'H-NMR(CDCl3) 6 : 1.48-1.86 (8H. m) . 2.20 (3H, s), 2.39 (3H, 
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s) ; 2i45-2.60 (IH, m) , 3.08 (2H, t, J=4.5Hz), 3.56 (2H, s) , 
3l95 (4Hv S), 4V36 (2H, t, J=4.5Hz), 7.06 (IH, d, J=8.4H2), 
fy23-^.33 HH;; m)v 7.44-7.5 
. : .•IIl|■KBr-)^l/ V ■ 2948 I€5.1C^^ 

^ Caicd: 75.81; Hv 7ill; N;^^^^ 

Found: C, ; 75.51; H, 6\i 99 ; N/ 5 ; 29 . 
: Working £xam£>le 23 1 ( Product ion : bf Gbriipodnd 231) 

> >^ . In acetic :acid ( iOO-ml ) arid IM hydrochloric^ acid ( 200 

10 ml^); wis di^^bive^ 

hexyl)-N ^methyl ) amlrioihethyl ) phenyi ) - 7 - (4 -methylphenyl ) - 
2> 3-dihydrb-l-ben2oxepinei-4-carbbxam (17.1 g), and the 
mlkture was stirred at 100^ f or 1 . 5 hours and concentrated . 
The residue was neutralized with IN sodium hydroxide and 

15 extracted with ethyl acetate . The organic layer was washed 
with water and saturated sodium chloride solution and dried 
with anhydrous magnesium sulfate. Under reduced pressure, 
thiei solvent was evaporated to give crude crystals, which 
were r eery St allized from ethyl acetate -methanol to give 

20 N- ( 4-^ ( (N- ( 4-oxocyclohexyl) -N-raethyl) aminomethyl) - 

phenyl) -7- ( 4 -methylphenyl ) -2 , 3-dihydro-l-benzoxepine-4- 
C€u:b6xamide (12 g) as' colorlesis crystals . 
mp 149-150'C; 

^H-NMR(CDCl3) 6 : 1.78-2.13 (4H, m), 2.23 (3H, s), 2.25-2.35 
25 (2H, m), 2.39 (3H,&). 2.45-2.57 (2H, m) , 2.84-2.94 (IH, 
ro)V 3-08 (2H, t, J»4.4Hz) ,3.59 (2H, s) , 4.35 (2H, t, J=»4.4Hz) , 
7.06 (IH, d, J=8.0Hz)> 7.22-7.34 (:4H, m), 7.43-7.57 (6H, 
m) / 7;65 (IH, s) . 
IR(KBr) V : 2946, 1713cm"'. 
30 Anal; for CajHa^NjOj ^ ^ 

/ CalcdV CV 77.70; H, 6;93; n; 5.66. 
Found; 77.45; H, 6.78; N, 5.65- 
Reference Example 178 

To a mixture of methyl 2-bromo-6 , 7-dihydro-5H- 
35 benzocycloheptehe-8-csu:boxylate (0.5 g), 4-(l- 

pyrrolidinyl ) phenyl borate ( 0 . 37 g ) , IM potassium carbonate 
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(6 ml) ahd'ethanbl(6 ml) was added toluene CSQ ml) / and th^ 
mixture was stirred under argon atmosphere . at room . 
temperature for 30 minutes. To the mixture was. added 
tetrakistrlphenylphosphinepalladium ( 0 . 08 g ) , and. the 
5 mixture was refluxed for 6 hours and extracted with ethyl 
acetate. The organic, layer was washed with. water and 
saturated sodium chloride solution and dried with anhydrous 
magnesium sulfate. Under reduced pressure « the solvent was 
evaporated V and the residue was purified with silica gel 

10 column (ethyl acetate/hexane) to give colorless crystals 
(0 .48 g) , which were dissolved in lU sodium hydroxide (15 
ml) , methanol (50 ml) and tetreOiydrof uran (50 ml) . The 
mixture was stirred at room temperature overnight, 
concentrated and neutralized with hydrochloric acid to 

15 precipitate 2- ( 4- ( l-:pyrrolidinyl)phenyl) -6 , 7-dihydro- 

5H-benzocycloheptene-8-carboxylic acid (0.46 g) as pale 
yellow crystals, 
mp 242-243'C (dec. ) . 

^H-NMR(pMSO-dJ 6 : 1.93-2-00 ( 6H ,m) , 2.56 ( 2H, t ^ J==5 . 8Hz ) , 

20 2.76-2.82 (2H,m), 3.23-3.35 (4H, m)^ 6.60 (2H, d, J=a.8Hz), 
7.20 (IH, d, J=8.2Hz), 7.44 (IH, dd, J=1.0, 8.2Hz), 7.53 
(2H, d, J«8-8Hz), 7.56 (IH, d, J«l . OHz ) , 7 . 69 (IH, s). 
Anal, for C22H23NO2 " 0 . IHjO : . 
Calcd: C. 78.82; 6.98; N, 4.18. 

25 Pound: C, 78.92; 6.95; N, 4.15- 

y Working /Example 232 ' (Production of Compound 232) >• 

To a solution of 2 - ( 4 -:.( l-pyrrolidinyl:) phenyl ) - 6 , 7 - 
.dihydro-.5H-benzQcycloheptene--8--carboxylic .acid (0 . 45 g) . 
4- (N-methyl-N- (tetrahydropyrann4-yl)aminomethyl)^irihe 

30 (0.33 g) and l^hydroxybenzotriazole (O.lSg) in dimethyl- 
f ormeunide (20 ml ) was added 1 -ethyl - 3 - ( 3 - dime thy lamino - 
propyl ) car bodiimide hydrochloride (0.39 • g ): under ice - 
cooling . Under nitrogen atmosphere , the reaction mixture 
was cooled to room temperature, and to the mixture were added 

35 4 -dime thy laminopyridine (catalytic : amount ) and tri- 

ethylamine (0.56 ml). The mixture was stirred overnight « 
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' poured Into water- ethyl^^ acetate?- The 
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organic' layer was- wastied: with waters and saturated - sodium.: 
chloride solution and drled with anhydrous magnesium isulf atev. 
Under reduced pressures the solvent was eyapprated ; and the 
5 resldue-was' purified with silica gel column (ethyl . 

acetate/methanol/triethylamlne )< to ^glye . crtid^ crystals /: 
which were recrys talllzed; from ethyl acet at e ^hetxane .to give 
2- ( 4- ( l-pyrrolldinyl)phehyl) -Nr ( 4- C(N-^t^^^ 
4 - y 1 - N Tmethyl;) arainomethyl:) phenyl ) - & , ^ -dJLhyxir o - 5ffr, ^ q r-.i 
10 benz6cyclohept]&ner:8:rCs^ ( 0:.28 g); as; colorless 

" cry s trails." ; •: .^y-- n' ■ /■•"^:;?-. 
mp 124-125t:> 

^H-NMRCGDClj) (5 : 1.66-1.77 (4H, m) , i . 99- 2 . 06 ( 4H, m) , 
2.11-2.18 (2H, m) , 2.21 (3H, s) , 2.55-2.75 (3H, m) , 2.84-2.90 
15 (2H, m), 3.30-3.44 (6H, m), 3.58 (2H, s), 4.00-4.14 (2H, 
m), 6.64 (2H/d, J=9.0Hz), 7.19 (IH, d, J^S.OHz), 7.31 (2H, 
d/j=8.5Hz) , 7-39-7.51 (4H, m) , 7.57 (2H, d, J=8.5Hz) , 7,64 
(IH, s). 

IR(KBr) V : .2946, 2843, 1651, 1611cm-\ 

20 Anal, for C35H41N3O2 • 0 . 2H2O 

Calcd: C, 77.95; H, 7.74; 7.79. 
Found: C, 77.76; H, 7.59; N, 7.79. 
Reference Example 179. 

In 1,2- dichloroe thane (50 ml) were dissolved p-hltro- 

25 benzaldehyde (5 g) and 3-amlno-l-propanol (2.5 g), and to 
the mixture was added sodium trlacetoxy boron hydride (9.8 
g) under Ice -cooling. Under nitrogen atmosphere, the 
mlkture was stirred at room temperature for 5 hours . Under 
Ice-cboling ,to the mixtijure^ added 37% formalin (3 ml) 

30 and sodium trlacetoxy boron hydride ( 9 . 8 g) . Under nitrogen 
atmosphere > the mixture was stirred at room temperature 
overnight. To the mixture was added water, and the mixture 
was concentrated, neutralized with aqueous sodium hydroxide 
and extracted with ethyl acetate. The orgemlc layer was 

35 washed with water and sodium chloride solution and dried 
with anhydrous magnesium sulfate. Under reduced pressure. 
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the solvent was evaporated i and the residue, was purified 
with silica gel column (ethyl acetate /methanol/ . 
triethylamine) to give yellow oil (5.0 g) , 2. 5g of which 
was dissolved in ethanol( 50 ml) and catalytic hydxogenatioh 
5 was cfiurried out with 5% palladium oh carbon (6.2 g) for 1.5: 
hours. The catalyst was filtered off , and the solvent was 
evaporated . The residue was purified with silica gel column 
(ethyl acetate/me thanol/triethyiamine) to give 4- ( (N-3- 
hydroxypropyl~N-methyl)aminomethyl).-euriiline (li5 g) as 

10 pale yellow oil. ' 

^H-NMR(CDCl3) <5 : 1.67-1.78 (2H, m)/ 2.21 (3H, is ) , 2 . 62 ( 2li; 
t, J=5.5H2), 3.4i (2H, s), 3.65 ( 2H, hr ) , 3 . 77 ( 5H> t , 
J=5.1H2) / 6.65 (2H, d, j=8.4Hz), 7.07 (2H, d, J=8.4Hz) . 
IR(neat)V: 3347, 2948, 2799, 1615cm*^. 

15 Working Example 233 (Production of Compound 233) 

In dichlorome thane (5 ml) was suspended 2- (4 -methyl- 
phenyl) -6 , 7-dihydro-5H-benzocycloheptene-8-carb6xylic 
acid (0.3 g), and to the suspension were added oxaiyi 
chloride (0.28 ml) and dimethylf ormamide (catalytic 

20 amount) under ice -cooling. The mixture was stirred at room 
temperature for 1.5 hours, and the solvent was evaporated^ 
The residue was dissolved in tetrahydrof urah (15 ml), and 
the mixture was dropwise added to a solution of 4-((N- 
3 -hydroxypropyl-N-methyl)aminomethyl) aniline (0.23 g) and 

25 triethylamine (0.45 ml) in tetrahydrof uran (15 ml) under 
ice -cooling. Under liitrogen atmosphere, the mixture was 
sstirred at room temjieraiture overnight, and the solvent was 
evaporated. To the residue was added water, and the mixture 
was extracted with ethyl acetate. The organic layer was 

30 washed with water and saturated sodium chloride isolution 
and dried with anhydrous magnesixim sulfate. Under reduced 
pressure, the is ol vent was evaporated, and the residue was 
purified with silica gel column (ethyl acetate /methanol/ 
triethylamine) to give crude crystals , which were 

35 recrystallized from ethyl acetate -hexane to give N^(4- 
( ( N- 3 -hydroxypropyl-N-methyl ) aminomethyl ) phenyl ) - 2 - ( 4 - 



wo 99/32100 PCT/JP98/05708 

362 

' •■ . ■ • ■ " ■ ' ^• *.;• ' • * ' <:•',...: / } . . 

methylphe^riyiy^e;?-^^ ' 
carboxamlde (0.32 g) as color leiss crystals . 
, nm?' i3r9-i40'C'. > : -i/y- v/; ; -.i^i. ,■.■ 

'•H-NMR(:Cbci,) 6 : l/72-i:8i (2H; m , 2il3-2.19 \m, Biy ■ 2.25 
5 (3H, si, 2140 C3H. sj. 2 1 63-2 . 75 ( 4H. m) . 2.86-2.9^ (2H, 
m); 3.53 (2fi, sr, 3-79 (2H; t, J»5 : 4Hz ) ; 7 . . 32 {3k. m) , 

7.42-7:52 (^H/m)i 7:58 (2H, d, J=8V4Hz ) , ¥^ (IH, s) V 
iR(Kfif ) V :^ 2936'/ 'leStcan'*; •■ " ^ 
■ Arid^^:"for•*"C3oH^NidJ•6;5Hi^^^ ^ ■■; "v. ;;-^v; w /- ^ .^ivrv 

10 Caicdi'- CT ^7.7i; ^^^6li : Wl'' ^ ' . '-TOi;:- v ' 

F6uridV''c, ''^y'.'94; H,' .7.62; NV'' 6-. l$C <" " 

WorklncI ' Exdmpie 234 (Production of Cbmpound 234) 

In dlchloromethazle (12 ml ) was isuspended 7 - ( 4 -methyl - 
phenyl) -2 , 3-dihydro-l-benzoxep±he-4-carboxylic acid ( 0 . 4 
15 g) , aiiid to the suspension were added oxalyl chloride (0.37 
ml) and dJjnethylfozinamide (catalytic amount) under ice- 
cooling. The mixture was stirred at room temperature for 

2 hours, €uid the solvent was evaporated. The residue was 

i" • . - • . 

dissolved in tetrahydrof uran (15 ml ) / and the mixture was 
20 dropwise added to a solution of '4- C (N-3 -hydroxy-propyl- 
N-methyl)amihomethyl) aniline (0.33 g) and tri-ethylamine 
( 0 . 6 ml) in tetrahydrof uran ( 15 ml) under ice -cooling . Under 
nitrogen atmosphere, the mixture was stirred at room 
tempierature overnight, and the solvent was evaporated. To 
25 the residue was added water ;^ and the mixture was extracted 
with ethyl acetate . The organic layer was washed with water 

' i ' ' ' ; ' * ' • ■ - • . * 

and saturated sodium chloride solution and dried with 
anhydrous magnesium sulfate. Under reduced pressure, the 
solvent was e vapor at eid, and the residue was purified with 
30 silica gel column (ethyl acetate/iriethanol/ trie thy laming 
to give crude crystals , which were irtbcrystallized from ethyl 
acetate-hexane to give N- ( 4- ( (N-3-hydroxypropyl-N- 
methyl ) amihbmethyl } phenyl ) - 7 - ( 4-methylphenyl ) - 2 , 3 - 
dihydro - 1 - ben z oxepine - 4 - carboxamicLe ( 0 . 3 9 g ) 
35 as colorless crystals, 
mp 119-120t:. 
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*H-NMR(CDCl,j 6 : 1.68-1.80 (2H. m) , 2.24 {3H, s), 2.39 (3H/ 
s), 2.65 (2H; t; J=5.8Hz) / 3.07 (2H, t, J=4.6Hz)/ 3.52 {2H, 
s)/3.77 (2H; t/ J=5.2Hz), 4.35 (2H, t, J=4.6Hz), 7.05 (IH, 
d/J«8.4Hz), 7:22-7.31 (3H, m) . 7.43-7.52 (5H, m). 7.57 (2H, 
5 d/j«8.4Hz), 7.78 (lH,s). 

IR{KBr) V : 3287, 2946, 1649cm*\ ^ 
Anal, for C29H32N2O3 • 0 . 2H20 : • 
Galcd: C, 75,69; H/ 7.10; N, 6.09. 
Found: C, 75.58; 6.93; N, 6.08. 

10 Working Example 235 (Production of Gompouiid 235) 

In dichlbrome thane (10 ml) was suspended 7- (4-methyl- 
phenyl ) - 2 , 3 - dlhy dr o - 1 - benz o tliiepine - 4 - carboxylic acid 
(0.3 g)^ and to the suspension were added oxalyl chloride 
( 0 ; 2 7 ml ) and dimethylf ormamide ( catalytic amount ) under 
15 ice-cooling. The mixture was stirred at room temperature 
for 2 hours, and the solvent was evaporated. The residue 
was dissolved in tetrahydrof uran (15 ml), and the mixture 
was dropwise added to a solution of 4- (N-methyl-N- 
( tetrahydropyran-4-yl)aminomethyl)aniline (0.25 g) and 
20 triethylamine (0.42 ml) in tetr2aiydrofuran(15 ml) under 
ice-cooling. Under nitrogen atmosphere, the mixture was 
stirred at room temperature overnight, and the solvent was 
evaporated. To the residue was added water, and the mixture 
was extract elii with ethyl acetate. The organic layer was 
25 washed with water axid: saturated sodium chloride solution 
and dried with anhydrous magnes Under reduced 

pressure, the solvent was evaporated to give crude crystals , 
which were f ^drystallized from ethyl acetate -hexane to give 
7^(4 -miethyitihenyl ) ^N- ( 4 - ( ( N- tetirahydropyran ^ 4 -yl-N- 
3 0 methyl ) aminbme thy 1) phenyl ) - 2 , 3 - dihydro - 1 - benzothiepine - 
4-carboxanii<3te (0^45 g) as colorless crystals. 
mp 177-178t>. 

^H-NMR(CDCl3) 5: 1.63-1.77 (4H, m) , 2.21 (3H, s), 2.40 (3H, 
isy, 2.57-2^'irO (IH, m), 3.08 (2H, t, J=5.8Hz), 3.26-3.44 (4H, 
35 m), 3.57 (2H, s), 4.01-4.11 (2H, m) , 7.24-7.34 (3H, m), 
7.40-7.57 (8H, m) , 7.70 (IH, s). 
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\ IKCKBr) V : 2S>49^^ 1651cm"^. ' v ^ 

An^al r f or GjiHai^^ > ' " ■ - ^ 

G;alc<i: 0/ 73.86; 6.92; N, 5:S6. ^ ^ 

Found: 73.93; H, 6.73; N, 5.82. 

5 Wdlflkiihi^ ^Exainp^le 236 ( Product iidn of Coihpdtihd ^^2 36) 

In dlchloromethane ( 6 ml) was suspended 2-(4- 
me tliy Iphehy i ) - 6 , 7 - dihy dr o - 5H - b enz o cy c Ibhep t ene - 8 - 
carboxyiic acid (0 . 25 c|) / and to the suspehsion^ were added 
bkiiyi clilbr Ide (0.24 iSal ) ihd dime thy If bihnamld^ ( cat^ly t ic 

10 £ihiduht ) ' ilndei: ldd-c66lihg ir ^ Tii^ nilxt-ure %as stirred at room 
temperature for 1.5 houirs ; and the solvent was evap^brailed j 
The residue was dissolved in tetrahydrofuran ( 15 liilv and 
the mixture was diropwise added to a solution of 4-( (N~ 
methyl-N- (pentan-3-yl) )€uhinomethy^ (0.2 g) and 

15 triethylamine (0.38 ml) in tetrahydrof uran ( 15 ml) under 
ice-cooling. Under nitrogen atmosphere « the mixture was 
stirred at room temperature for 5 hours, and the solvent 
was evaporated. To the residue was added water, and the 
mixture was extracted with ethyl acetate . The organic layer 

20 was washed with water and saturated sodium chloride solution 
and dried with anhydrous magnesium sulfate. Under reduced 
pressure, the solvent was evaporated to give crude crystals , 
which were recrystallized f rom iethyl acetate -hexane to give 
N- ( 4- ( (N-methyl-N- (penteai-3-yl) )aminbmethyl)phenyl) -2- 

25 ( 4 -methylphenyl ) - 6 , 7-dihydro-5H-benzocycloheptene-8- 
carboxamide ( 0 . 2 3 g) as colorless crystals, 
mp 112-113X3. 

^H-NMR(CDCl3) 6 : 0.94 (6H, t, J«7.3H2), 1.26-1.54 (4H, m) , 
2;i4 (3H; s), 2.14-2.32 (3H, m), 2.40 (3H, s), 2.72 (2H, 
30 t, J=6.4Hz), 2.86-2.91 (2H, m), 3.55 (2H, s), 7.21-7.27 (3H, 
rat), 7:31-7.56 (8H, ni), 7.62 (IH, s). 
IR(KBr) V : 2930, 1651cni*^v 
Anal, fbr CajHaaNjO: 

Calcd: C, 82.36; H, 8.21; N, 6.00. 
35 Found: C, 82.30; H, 8.05; N, 5.90. 
Reference Example 180 
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To a mixture of 3 - ( 4 -me thy Ipheny 1 ) - 6 , 7> 8 9 - 1 e tr a - 
hydro-5H-ben?ocyQloheptan-5-one (0.5 g), potassium: 
carbonate {^.65 g) and 18-crown-6 (1.05 g) was; added 
dime thylsulf oxide ( 10 ml ) . Under carbon dioxide atmoisptiere , 
5 the mixture was . stirred at room temperature for 20 hours, 
poured Into water, acidified with hydrochloric acid and 
extracted with ethyl acetate. The organic layer was washed 
with water and subjected to back extraction with sodium 
hydroxide and water. The agiieous layer was coiiected, 

10 acidified with hydrochloric acid and extracted with ethyl 
acetate . The organic layer was washed with water arid 
saturated sodium chloride solution and dried with anhyidrous 
magnesium sulfate. The solvent was evaporated to 
precipitate colorless crystals ( 0 • 42 g) , which were filtered 

15 with hexane and dissolved in ethanol ( 40 ml) . To the mixture 
was added sodium boron hydride (0.54 g}« and the mixture 
was stirred at room temperature for 1 hour. To the mixture 
was added water, and the mixture was concentrated, was 
acidified with hydrochloric acid and extracted with ethyl 

20 acetate. The organic layer was washed with water and 

saturated sodium chloride solution and dried with anhydrous 
magnesium sulfate. The solvent was evaporated to give 
colorless crystals (0.41 g) , which were dissolved in 80% 
formic acid (40 ml) . The mixtxire was stirred at 100*C for 

25 2.5 hours and concentrated. To the residue was added water , 
and the mixture was extracted with ethyl acetate. The 
organic layer was washed with water and saturated sodium 
chloride solution smd dried with auihydrous magrnesium sulfate . 
The solvent was evaporated, and the residue was purified 

30 with silica gel column (ethyl acetate /hexane) to give 
2 - ( 4 -methy Ipheny 1 ) - 6 , 7-dihydro-5HTbenzocycioheptene- 8- 
carboxy lie acid (0.14 g) as 
colorless crystals. 

/H-NMR(CDCl3) 5 : 2.04-2.18 (2H, m) , 2.40 (3H, s) , 2.70 (2H, 
35 t. J=6.8Hz) , 2.86-2.91 {2H. m) , 7.21-7.28 (3H, m) , 7.44-7.56 
(4H, m), 7.91 (IH, s). ' 
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Reference Example 181 

In dimethyl sulfoxide (15 mi) werie dissolved 3- (4-' 
methylphehyl) - 6 , 7,8, 9-tetrahydro-5H-benzocycloheptan-5- 
one (O.S g) and 18-crpwn-6 (1.05 g). Under ice-cooling, 
5 potassium t-butoxide (1.615 g) was added to the solution. 
Under carbon dioxide atmosphere, the mixture was stirred 
at room temperature for 3 hours , poured into water, acidified 
with hydrochloric acid and extracted with ethyl acetate; 
The organic layer was washed with water and subjected to 

10 back extraction with sodium hydroxide and waters The 

aqueous layer was collected, acidified 'with hydrochloric 
acid and extracted with. ethyl acetate^ The organic layer 
was washed with water and saturated sodium chloride soiiition 
and dried with anhydrous magnesium sulf ate . The solvent was 

15 evaporated to precipitate colorless crystals ( 0 . 47 g) , which 
were filtered with hexane and dissolved in ethanol (40 ml) . 
To the mixture was added sodiiam boron hydride (0.58 g) , and 
the mixture was stirred at room temperature for 1 hour. To 
the mixture was added water, and the mixture was concentrated. 

20 acidified with hydrochloric acid and extracted with ethyl 
acetate. The organic layer was washed with water and 
saturated sodium chloride solution and dried with anhydrous 
magnesium sulfate. The solvent was evaporated to 
precipitate colorless crystals ( 0 . 46 g) , which were filtered 

25 with hexane. To the crystals was added 80% formic acid 
(10ml) , and the mixture was refluxed for 1.5 hours. To the 
mixture was added water, and the mixture was extracted with 
ethyl acetate. The organic layer was washed with water and 
subjected to back extraction with sodium hydroxide and water . 

30 The aqueous layer was collected, acidified with 

hydrochloric acid and extracted with ethyl acetate. The 
organic layer was washed with water and saturated sodixim 
chloride solution and dried with anhydrous magnesium sulfate . 
The solvent was evaporated to precipitate 2-(4-methyl- 

35 phenyl) -6 , 7-dihydro-5H-benzocycloheptene-8-carboxylic 
acid (0.22 g) as colorless 
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^H-Niffi(Gbci3) 5 : 2/04-2/16 (2H/m) , 2,40 (3H, s) / 2.69 (2H, 
t, J=6^7H2), 2:86-2.91 (2Hv m>; 7.21-7.278 (3H, rii). 
7.44-7V56 (4tt. m); 7.89 (IH/ s). - 
5 Working Example 237 (Production of Compound 237) 

In dimethylformamide (100 ml) was dissolved 7-(4- 
methylphenyl ) -N- { 4 - ( ( N- ( 4 -oxocyclohexyl ) -N-methyl ) - 
amiiioinethyl) -phenyl) -2 , 3-dihydrp-l-benzoxepine-4- 
. darboxamide (7.5 g) , and t:o tlie mixtvire was added methyi 

10 iodide (4.7 ml ) . Under nitrogen atmosphere , the mixture was 
stirred at room temperature overnight . The solvent was 
evaporated, and to the residue was added acetone to give 
dimethyl- ( N- ( 7 - ( 4 -methylphehyl ) - 2 . 3 - dihydro - 1 - 
benzoxepin-4-carbonyl) -4-aminobenzyl) - N- ( 4-oxocyclo- 

15 hexyl ) ammonium iodide (8.9 g) as colorless crystals. 

^H-NMR(DMSO-dJ 5 : 2.09-2.24 (2H, m) , 2.34 (3H, s), 2.41- 
2.61 (6H, m), 2.97 (6H, s ) , 2 . 97-3 . 00 ( 2H. m) , 3.79-3.90 
(IH, m)/4.31 (2H, t, J=4.4H2), 4.56 (2H, s), 7.07 (IH, d, 
J=8.4H2), 7.27 (2H, d, J=8 . 2Hz ) , 7.37 (IH, s), 7.55-7-60 

20 {5H, m), 7.75 (IH, d, J=2.2Hz). 7.88 (2H, d, J=8.8Hz), 10.20 
(IH, s) . 

Working Example 238 (Production of Compound 238) 

In dimethylformamide ( 5 ml ) was dissolved in 2 - ( 4 - 
(l-pyrrolidinyl) phenyl) -N^ (4^ { (N-tetrahydropyran-4-yl- 

25 N-^ihethyl )aminomethyl) phenyl) -6 , 7-dihydro-5H-benzo- 

cyclohept ene - 8 - carboxamide { 0 .1 5 g ) i and to the mixture was 
added m^ thy i/ibdide (0.02 ml) 1 Under nitrogen atmosphere, 
the mixture was stirred at room temperature overnight - To 
the mixture wias added ethyl acetate, and crude crystal was 

30 filtered. The crudie crystal was recrysteillized from 
ethanol-ethyl acetate to give dimethyl- (N-{ 2- (4- (1- 
plyrrolidinyl ) phenyl ) - 6 , 7-dihydro-5H-ben2ocycloheptene- 
8-carbonyl) -4-aminobenzyi ) - 4-tetrahydropyrsuiylammonium 

iodide (0.05 g) as pale brown powder. 
35 ^H^NMR(DMSO-dJ <5 : 1 . 80-2 . 20 (lOH, ih) V 2 . 63 (2H, t, J=5.6Hz) , 
2.81-2.84 (2H, m) , 2.88 (6H, s) , 3.24-3.44 (6H, m) , 3.54-3.65 
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( IH; ni) , ^4>^Z^ 4 . 46 (2H/ s ) , 6 62 ( 2H/ Q^i : T 

J«9^6Hz) , 7;25 (IH, J=7.8Hz); 7 (7H, m), 7.88 

• ■ {2n/ dJi;^ inz ) ■;.\io .i22 ( in, s) . "••^^ --^ - 

5 Anal, for C^i^H^^INjOi-HjO:^ 

Calcd: Cr62;15; HV 6.66; N, 6-04. 
Found: fC, 61.89; H; 6.30; N, 5.97^ 

Woafkirig Ex^ple 239 (Production of Gonipbund 239) ■ jv^ 
/In- d±ip^thylf or^ {5 ml) wasr disMJi:ve^^ 

10 hydrox5^r6i^yi-N-m^^ 

phenyl ) - 6 , 7 - dihy - 8.-carboxamide 

(0.2 g), and to the mixture was added methyl iodide (Oi. 04 
nil) . Under nitrogen atmosphere , the mixture was stirred at 
room temperature overnight. The solvent was evaporated, 

15 and to the residue was added ethyl acetate to give crude 
crystals , which were filtered and recrystallized from 
ethahol-ethyl acetate to give N- (3-hydroxypropyl) -N,N- 
dimethyl- (N- ( 2- ( 4-methylphehyl) -6 , 7-dihydro-5H-ben20- 
cyclohepterie- 8-carbonyl ) - 4 -aminobenzyl ) ammonium iodide 

20 ( 0 . 05 g ) as colorless crystals . 
mp 210-213'C. 

'H-NMR(CDCl3+CD30D) 6 : 2.00-2.20 (4H, m), 2.40 {3H, s) , 2.71 
(2H, t, J==6;6Hz), 2.87-2.92 (2H, m) , 3.10 (6H, s), 3.54-3.65 
(2H, in) , 3.73 (2H, t, J=5 . 3Hz ) , 4 . 63 ( 2H, s ) V 7 . 22-7 . 27 (3H, 

25 ni); 7 . 43^7 . 58 ( 7H, m) , 7.80 (2H, d, J=8.4Hz), 9.21 (IH, s). 
IR(KBr) V : 3337, 2934, 1653cm^^. 
Anal, for C3iH37lNaO2-0.5H2O: 
CalcdrC, 61.49; H, 6.33; N, 4.63. 
Found: C, 61.55; H, 6.22; N, 4.74. 

30 Working Example 240 (Prodiiction of Compound 240) 

. In dimethylf ormamide (5 ml) was dissolved N-{4-((N-3- 
hydroxypropyl-N -methyl ) aminomethyl ) phenyl ) - 7 - ( 4 -methyl- 
phenyl) -2, 3-dihydro-l-behzoxepine-4-carboxcunide (0.14 g) , 
and to the mixture was added methyl iodide (0.04 ml) . Under 

35 nitrogen atmosphere, the mixture was stirred at room 

temperature overnight. The solvent was evaporated, and to 
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the residue was added ethyl acetate to give crude crystals, 
which, were filtered and recryst kill zed from ethahbl-ethyl 
acetate to give dimethyl-3-hydroxypropyl- (N- ( 7- ( 4- 
me thyiphieriyl ) - 2 \ 3 - dlhydr p - 1 r benzoxepln - 4 - carbony 1 ) - 4 - / 
5 aihlhobehzyl } ainmonlti^^ Iodide ( 0 . 15 g ) as colorless crystals . 
mp 216-219*C. 

^H-NMR(CDCl3+CD30D) 6 : 2.00-2.20 {2H, m) , 2.40 (3HV s), 
3;06-3.I0 (2H, m), 3.10 (6H, s), 3.51-3.61 (2H; m), 3.73 
(2H/ t; J=^5.4Hz) , 4^37 (2H, t, j«4.6Hz), 4.61 (2H, s), 7.07 
10 (IH, d, j=8.4Hz), 7.25 (2H. d, J«8.2Hz), 7.46-7.59 (7H, m) , 
7.81 (2H, d, J=8.2Hz) . 9.54 (IH, s). 
IR(kBr) V : 3306 , 1651cm"\ 
Anal . for C30H35IN263 • 0 . SH^O : 
Calcd: C, 59.31; H, 5.97; N, 4.61. 
15 Found: C, 59.36; H, 5.95; N/ 4.75. 

Working Example 241 (Production of Compound 241) 

In dimethylf ormamide (5 ml) was dissolved 7- (4- 
methylphenyl ) ( 4 - ( (N-tetrediydropyran-4-yl-N-'methyl) - 
amlnomethyl) -phenyl) -2 , 3-dihydro-l-benzothiepine-4- 
20 carboxamlde (0.19 g) « and to the mixture was added methyl 
iodide ( 0. 03 ml) - Under nitrogen atmosphere, the mixture 
was stirred at room temperature overnight. The solvent was 
evaporated, and to the residue was added ethyl acetate to 
give crude crystals, which were filtered and recrystallized 

25 from ethahol-hexahe to give dimethyl- (N-( 7^ (4 -methyl- 

'. ' ■ ■ ■ ■ • . 

phenyl) -2> 3'-dlhydrb-i-benzbthiepi 

aminobehzyi) -N-^ ( 4-tetrahydrbpyrariyl)aaranoni (©•2 

g) as colorless crystals V 

mp 220-222*0 C^ec. ) . 
30 ^H-NMR(DMSO-dg) 61 1.78-1.95 (2H, m) /2. 05-2. 20 (2H, m) , 2.35 

(3H; s), 2.88 (6H/s), 2.95-3.05 ( 2H, m) , 3 . 21-3 i 32 ( 4H, 

m). 3.56-3.65 (IH/m), 4.05-4.15 (2H, m) > 4.46 (2H, s), 7.29 

(2H, d, J=8.0Hz) , 7.46-7.63 (7H, m) , 7.81-7.90 (3H, m) , 10.34 

(IH, s) . 
35 IR(KBr) V : 2924 ; ii557cm'*. 

Working Example 242 (Production of Compound 242) 
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(5 ml) was dissolved N-( 4- 
( (N-methyl-N-(pentan-3-yl) )am±nomethyl)phenyl)-2-(4- 
metfa:ylphenyl ) - 6 , y-dlhydjco-SH-beniocycloheptene-S- 
carboxajhlde { 0 .17' g) , and to the mixture was added methyl 
5 iodide (0 ,08 mi) : Under nitrogen atmosphere, the mixture 
was stirred at 4 sip overnight. The solvent was evaporated, ■ 
euad to the iresidue was added ethyl acetate to give crude 
crystailsir which were filtered and recrystallized £rom 
ethanol-ethyl acetate to give dimethyl- {N-( 2- ( 4 -methyl- , 
10 . phenyl) -6 /7-diihydro-^5H-beri20cy^ 

\ amihbbenzyl) -N^ ( pentan- 3 -yl ) ammonium iodide (0.15- g ) as 
colorless crystals . 
mp 19b-194'C (dec. ) . 

^H-NMR{CDCl3) 6 : 1-15 t, J=7.4Hz) , 1.67-1.82 (2H, m) , 

15 2.05-^2.25 (4H, m) , 2.39 (3H, s), 2;73 (2H, t, J«6.6H2), 
2.80-2.90 (2H, m), 3.11 (6H, s), 3.40-3.51 (IH, m) , 4.91 
(2H, s), 7.18-7.26 (3H, m) , 7.44 (IH, dd, J-1.8, 8.4Hz), 
7^49 (2H, d, J=8.4Hz), 7.57-7.62 (4H, m) , 7.80 {2H, d, 
J=8.4Hz), 8-35 (iH,s). 

20 IR(KBr) V : 2936, 1659cm-^- 
Anal. for CjaH^^INaO-O . SHjO: 
Calcd: C, 64.18; H, 6.85; N, 4.54. 
Found: C, 63.84; H, 6.73; N, 4.47. 
Reference Example 182 

25 In DMF (50 ml) was dissolved N-cyclohexyl-N- 

me thy lamine (12.5 g, 0.11 mol), and to the solution were 
added potassium carbonate (27.6 g, 0.20 mol) and 4- 
nitrobenzylbromide (21.6 g, 0.10 mol). The mixture was 
stirred at room temperature for 5 hours. Under reduced 

30 pressure, the reaction mixture was concentrated. To the 
residue was added ethyl acetate, and the mixture was 
extracted with water. The ethyl acetate layer was washed 
with saturated sodium chloride sblution, dried with MgS04 
and concentrated under reduced pressure. The residue was 

35 purified with silica gel column chromatography (ethyl 
acetate/hexane ) to give N-cyclohexyl-N-methyl-N-(4- 
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hltrobenzyi) amine (24.8 g) . 

^H-NMR (200 MHz, CDCI3) 5 : 1 . 0-1 ; 95 { lOH , m) / 2 , 19 ,( 3H; . S ) , 
3/66 (2H, s) , 7.51 (2H, d, J=8.8H2), 8.17 (2H, d. J=8>8Hz). 
Reference Exeunple 183 
5 To a solution of N-^cyclohexyi-N-methyl-N-(4- 

nitrobenzyl) amine (12.4 g, 50.0 mmol) In methanol(250 ml) 
were added nickel bromide ( 1 • 09 g , 5.0 mmol ) and then sodium 
boron hydride (7.57 g, 200 mmol) at 0*C, and the mijcture was 
stirred at^room temperature for 30 minutes . Td the mixture 
10 were added nickel bromide (0.55 g/ 2. 5. mmol) and then sodium 
boron hydride (3.78 g, 100 mmol) at. O/C, and the mixture was 
stirred at room temperature for 30 minutes . To the reaction 
mixture was added water (100 ml), and the mixture was 
concentrated under reduced pressure. To the residue was 
15 added ethyl acetate , and Insoluble material was filtered 
off with Cellte . The filtrate was washed with ethyl acetate , 
and the ethyl acetate layer was dried with MgSO^ and 
concentrated under reduced pressure. The residue was 
washed with hexane to give 4- (N-cyclohexyl-N-methylamlno- 
20 methyl) aniline (3.99 g, 37%). 

^H-NMR (200 MHz, CDCI3) 6i 1,0-1.95 (lOH, m), 2.17 (3H, s), 
2.3-2.55 (IHi m), 3.46 (2H, s), 3.59 (2H, br s) , 6.65 (2H, 
d, J=8.5Hz), 7.10 (2H,d, J=8.5Hz). 
Working Example 243 (Production of Compound 243) 
25 To a solution of 7-(4-methylphenyl)-2,3-dlhydro-l- 

benzoxepine^4-c&rboxylic acid (0.28 g), 4- (N-cyclohexyl- 
N-methylaminomethyl ) aniline ( 0 . 24 g ) €ind 1-hydroxybenzo- 
trlazole (0.15 g) in dimethylformaunide (10 ml) was added 
1 - ethyl - 3 - ( 3 - dime thy laminopropyl ) carbodllmide 
30 hydrochloride (0.29 g) under ice-cooling. Under nitrogen 
atmosphere, the mixture was cooled to room temperature, and 
to the n££xture were added 4-d±methyiamlnopyrldlne' (3 mg) 
and trie thylamlne (0.42 ml). The mixture was stirred for 
20 hours , poured into water , and extracted with ethyl acetate • 
35 The organic layer was washed with water and saturated sodium 
chloride solution and dried with anhydrous magnesium sulfate w 
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Uhdez^ reduced pressure ; tti^ atnd the 

residue ' was washe'd with -^lihyl/ a:Ge t &te^ arid dr±ed^ • t a -^ive 
N- ( 4 ^ (N-^cyclohexyl-N-roethylaminomethyl ) ph^ 
me tliylphenyl ) - 2 , 3 - dihydr 6 - 1 - benzoxeplne - 4 - car boxamxde 

'H-NMR(CDCl3) 5 : 1.0-1.95 (lOH, m) ; 2.20 (3H, s)/ 2.35-2.55 
(IH, m) / 2.40 (3Hv :s) , 3.0-3.15 (2H, m 3.56 (2H, s), 
4V3-4:45 (2H, m) , 7-06 (IH, d/ J=B.4Hz.) / 7.2-7:6 (tlH, 
Working Exatnptle 244 (Production of Compound 244:): ^- ^^ 

10 In diihethylfbrmam^^^ (7" inl ) was dissolved N- (4 -/(N- 

cyclohexy 1 -N^hie thy lamlnomethyl ) ptte^ f - 7 - ( 4 -methyl - , 
phenyl ) - 2 3 -r dlhydro- 1 -benzoxeplne- 4 -carboxamlde ( 0 . 15 g ) , 
and to the mixture was added methyl Iodide (0.06 ml) . Under 
nitrogen atmosphere, the. mixture was stirred at room 

15 temperature for 20 hours . The solvent was evaporated, and 
to the residue was added ethyl acetate to give crude crystals , 
which were filtered and recrystalilzed from ethanol to give 
N-cyclohexyl-N,N-dlmethyl-N- ( ( 7 - ( 4-methylphenyl) -2 , 3- 
dlhydro-l-benzoxepln-4-Garbonyl) - 4 -amlnobenzyl) ammonium 

20 Iodide (0.15 g). 

' • ^H-NMRXCDCia) 6 : 1.0-1.8 (6H, m) , 1.9-2.05 (2H, m) , 2.25- 
2.45 (2H, m) , 2.36 (3H, s) , 2.95-3.15 (8H, m) , 3.45-3.7 (IH, 
m), 4.2-4.35 (2H/m), 4.83 (2H, s), 6.99 (IH, d, J=8.4Hz), 
7.21 (2H, d,J«7.6Hz), 7.35-7.6 (6H, m), 7.74 (IH, d, 

25 J=2.2Hz), 7.85 (2H, d, J==8.6Hz), 8.79 (IH, s). 
IR(KBr) V : 1659, 1609, 1593, 1518, 1493cm-^. 
Working Example 245 (Production of Compound 245) 

In dimethylformamlde (5 ml) was dissolved N-(4-(N- 
methyl-N- ( tetrahydropyranr 4-yl)amlnomethyl)phenyl) -7- 

30 (4-morphollno-phenyl) -2,3-dlhydro-l-benzoxeplne-4- 

carboxamide (0.20 g) , and to the mixture was added methyl 
iodide (0.03 mi). Under nitrogen atmosphere, the mixture 
was stirred at room temperature for 32 hours. The solvent 
was evaporated, and the residue was purified with silica 

35 gel column chromatography (dlchlorome thane /methanol ) . The 
desired fraction was concentrated, and to the residue was 
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addjed ethyl acetate, insoluble material was filtered and 
recrystallized from ethianol to give dimethyl-^N- ( 7- ( 4- 
morpholinophenyl ) -2/3 -dihydro- 1 -berizoxepin- 4 -carbonyl ) - 
4 - amihobenzyl-N- ( 4 - tetrabydropyrajiyl ) ammoniiim. iodide 

5 (0.18 g) . ■ •■ ' • 

'H-NMR(GDCl3) 6 : 1.6-2,0 (2H, m) > 2.1-2.3 (2H, m), 2.92 (6H, 
s)\ 2.95-3.2 (6H, m), 3.35-3.55 { 2H, m) , 3. 8-3 i 9 (4H, m) , 
4.0-4.35 (5H, m), 4.84 (2H, s) • 6.85-7.05 (3H, m) , 7.3f5-7.85 

(9H, %), 8^92 (IH, s). 
10 IR(KBr) V : 1659, 1609, 1520, 1495cm'^. 

Reference Exeunple 184 

In tetrahydrofuran(100 ml) was dissolved 1,2- 
methienedioxy-4-bromobenzene ( 24 .0 g) , and to the mixture 
was dropwise added n-butyllithium {1.6M hexane solution, 

15 82 ha) at -55*C or less. The mixture was stirred at -7P*C 
or less for 30 minutes. The resulting solution was dropwise 
added to a solution of trimethyl borate (18.6 g) in 
tetrahydrofuran (50 ml) at or less through cannula, 

and the mixture wasf stirred at -70*C or less for 1 hour and 

20 then for 2 hours while warming the mixture to room 
tempierature. To the reaction mixture were added IN 
hydrochloric acid (130 ml) and diethylether (150 ml), and 
the organic layer was separated. The organic layer was 
washed with water and saturated sodium chloride solution 

25 iahd-dri^d with anhydrous magnesium sulfate. Under reduced 
presWire, the solvent was evaporated. The residue was 
^wa^iibd witli diisopro^^ give 3v4-methlene- 

dibiyphehyi borate (6 . 7S g)/. 
• ^H-NMR(DMSO-d^) 6 i 5.99 (2H, s) , e.8-6;95 (IH, ra) , 7.25-7.45 

30 (2H,' m).. -'^ . 

To a mixtiire of methyl 7-brdmo-^2, 3-dihydro- 1- 
^ benzoxepine-4-carboxylate (0.57 g) , 3 , 4-methlenedioxy- 
phenyl borate (0.47 g) and sodium carbonate (0.42 g) were 
35 added Water ( 2 nil ) and 1 , 2 - dime thoxye thane ( 12 ml ) . Under 
argon atmosphere, the mixture was stirred at room 
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^temperature for 30 to the mixture was addeds 

tetraikls triphMyiphosphlhepalladi™^ ( 0 . 16 g ) • The . 
mlktut'4 Was stirred at^^ 8 f or' 1.4 hours and extract ed^ with 
: ethyl acetat^ i The organic layer^ was washed with water and 
5 saturated sodium chloride solution and dried with anhydrous 
magnesium sulfate. Under reduced pressure, the solvent was 
evaporated i-e^^ residue was purified with silica gel 

cbltinm (ethyl ac^^^ give methyl 7- (3,4 - 

methlehedioS^iphehy 1 H 
10 carbbxyirate ( b . 43 igyv^ , . / 

- ^H-Nlfe(CiJCl3).5 J 2V96-Ti3.10 (2H, m) , 3,83 s) , .4. 25-4>35. 

(2H, m) , 6.01 (2H, s), 6.87 ( IH, d, J«8 . 6Hz ) , 6. 95-7 . 10 ( 3H r 
m), 7.40 (IH, dd/ j=8.4, 2.4Hz) , 7,47 (IH, d/ J=2.2Hz), 7.65 
(IH, s) • 
15 Reference Example 186 

To methyl 7 - ( 3 /4 -me thlenedioxyphenyl ) - 2 /3 - dihydro - 
l-benzoxepihe*4-ceu:boxylate (0.40 g) were added methanol 
(5 ml) and IN sodium hydroxide (3.7 ml), and the mixture 
was stirred at room temperature for 20 hours . To the mixture 
20 wais 4dded IN hydrodhloric acid (3.7 ml), arid the mixture 
was concentrated under reduced pressure. Precipitate was 
washed with water arid diethylether and dried under reduced 
pressure to give 7 - { 3 , 4 -methylene - dioxyphenyl ) - 2 , 3 - 
dihydro ^1-benzbxepine- 4 -carboxy lie acid (0.32 g) . 
25 ^H-NMR(DMSO-dg) 6 i 2.80-2-95 (2H, m) , 4.15-4.35 (2H, m) , 6.05 
(2H, s), 6.97 (IH, d, J=8.1Hz), 7.01 (IH, d, J=8.4Hz), 7.16 
(IH, dd, J=8.1, 1.7Hz), 7.29 (IH, d, J«1.7Hz), 7.53 (2H, 
dd, J=8.4, 2.3Hz ), 7.63 (IH, s), 7.74 (IH, d, J=2.3Hz).- 
Working Examjple 246 (Production of Compound 246) 
30 ' / 'ito 7- (3, 4 -me thlenedioxyphenyl) -2,3 - 

dihydro- i-benzoxepine- 4 -carboxylic acid (0.14 g) , 4-(N- 
methyl-N^ ( tetrahydropyran- 4 -yl)aminomethyl) aniline ( 0 . 11 
g) and 1-hydroxy-benzotriazole (0.15 g) in dimethyl- 
fdrmamid^ (10 ml) was added l-ethyl-3-(3-dimethyl- 
35 amirioprdpyl ) carbodiimide hydrochloride (0.13 g ) under 
ice-copling. Under nitrogen atmosphere, the reaction 
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mixture was warmed to room temperature • To the mixture were 
added 4'-^d±methylaminopyr±d±ne (3 mg) and triethyJLamihe 
( 0 1 19 ml ) i and the mixture was stirred for 18 hours ^ poured 
Into water, aiid extracted with ethyl lacetaLtei The organic 
5 layer was washed with water and saturated is ddlum. chloride 
solution, and dried with- ahhydrbus magnesium sulfate: 
Under reduced preissure^ the solvent was evaporated, and the 
residue was purified with silica gel column ( ethyl acetate ) 
to give 7 - ( 3 , 4 -methlenedloxyphenyl ) - 4 - ( N-methyl-N^ 
10 { t e t r ahy dr opyr an - 4 -yl ) amihome thy 1 ) phenyl ) - 2 , 3 - dihydr o - 
l-benzoxeplne-4^carboxamlde (0. 19 g) . 

^H-NMRtCDClj) 5 : 1.55-1.85 (4H, m) , 2.21 (3H, s), 2.55-2.80 
(IH, m), 3.00-3.15 (2H, m), 3.30-3.45 (2H, m), 3.58 (2H, 
s), 3.95-4.15 (2H, m) , 4.30-4.45 (2H, m) , 6.01 (2H. s), 6.88 

15 (IH, d, J=8.6Hz), 6.95-7.10 ( 3H , m) , 7 . 20-7 . 65 {7H, m). 
IR(KBr) V : 1653. 1597; 1514, 1483cm'^. 
Working Example 247 (Production of Compound 247) 

In dlmethylf oxniamlde ( 5 ml } was dissolved 7 - ( 3 , 4 - 
methlenedloxyphenyl) - 4- (N-methyl-N- ( tetrahydropyrah-4- 

20 yl)amlnomethyl)phenyl) -2>3-dlhydro-l-benzoxeplne-4- 

carboxamlde (95 mg) , and to the mixture was added methyl 
Iodide (0.012 ml ) . Under nitrogen atmosphere , the mixture 
was stirred at room temperature for 18 hours. The solvent 
was evaporated, and to the residue was added ethyl acetate. 

25 Insoluble material was filtered and recrystalllzed from 
ethanol to give dimethyl-N- ( 7 - (3,4 -methylenedloxy- 
pheny 1 ) - 2 , 3 ^ dlhy dro -1 - ben z oxepln ^ 4 - ceir bony 1 ) - 4 - amino - 
benzyl-N- ( 4 - tetrahydrbpyranyl ) ammonium Iodide ( 101 mg ) . 
*H-NMR(GpCli) 5 : 1.7-2.0 (2H, m)>. 2.15-2.3 (2H, m) ; 2,85- 

30 3.1 (8Hi m), 3.4-3.55 (2H, m), 4^0-4.35 (5H, m), 4.85 (2H, 
s), 5.96 (2H,-S)i 6;81 (IH, d, J=7,8Hz), 6.9-7>l (3H^ m), 
7.25-7.7 (5H/ m), 7.83 (2H, d, J=8. 2 Hz ) > 8 . 89 (IH, s). 
IR(Kfir) V : 1659, 1609, 1520; 1495cm"^ 
Working Example 248 (Production of Compound 248) 

35 In aqueous methanol was dissolved N,N-dlmethyl-N- 

(4-( ( (2-(4-methylphenyl)-6,7-dlhydro-5H-benzocyclo- 
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hepten-^ 8 -yl ) carbohyl ) amino >^ 

pyxaiiyl)amnon^ iodide ( 19 -g ) and the" mixture? was 
subjected to -ion exchange resin (DQWEXl^-xd, .100-200 mesh, 
GV typ®) which was elutedlwith aqueous methanol. 

5 The solvent of the desired fractions : was evaporated , and 
to the residue wais added i acetone to give crude crystals , 
which, were irecifystallizedfro^^ N^N- 
diinethyi^N-^r( 4- 1{ ( 2- (4-methylphenyl) -^6 ; 7 Tdihydro-SH- 
benzdcyclohepten-^S -yl ) carbonyl ) amino )^be^ 
10 tetrahydropyrariyl?) aimnoiiiiim^ ^ c 

mp 226-232^ (dec. ) • 

^H-NMR(CDCl3+€D30D) 5 : l,80-2.00 (2H, m) , 2*07-2. 26:( 4H, m) , 
2.39 (3H, s), 2.72 {2H/t, J=6.6Hz), 2 . 85-2 . 91 ( 2H/ m) , 3.00 

15 (6H, s), 3.54 (2H, t, J«11.3Hz), 4.00-4.21 (3H/m), 4.70 
{2H, s), 7i21-7. 29 (3H,m), 7.42-7.56 (7H, m) , 7.81 (2H, 
d, J=8i4Hz), 9.06 (IH, s). 
IR ( KBr ) V : 293 4 , 1 6 55cm"^ . 
Anal . for C33H39CIN2O2 : 

20 Calcd: C, 74.62; H, 7.40; N, 5^27; CI, 6.67. 
Found: 74.35; H, 7.33; N, 5^20; CI, 6.80. 

Working Example 248a (Production of Compound 248) 

To a solution of N- (4-chloromethylphenyl) -2- (4- 
methylphenyl ) -6 , 7-dihydro-5H-benzocycloheptene-iB- 

25 carboxcunide (9.38 g; 23.3 mmol) in DMF (50 ml) was dropwise 
added' a sblution of N,N-dimethyl-N-tetrahydropyran-4- 
ylamihe (4.5 g, 35.0 mraol) in DMF (50 ml). Under nitrogen 
atmosphere^ the mixture was istirred for 23 hours. The 
solvent was evaporated to give powder^ which was washed with 

30 acetdne and dried. The resulting colorless powder was 
recrystallized from ethanol to give N,N-dimethyl-N-(4- 
( ( (2- ( 4-methylphenyl) -6 , 7-dihydro-5H-benzoGyclohepten- 
8-yl)carbonyl) eunino ) benzyl ) -N- ( 4^tetrahydropyranyi) - 
eunmoiiium chloride (Compound 248) (10.6 g> 86%) as colorless 

35.. poWder;'" 

Working jExample 249 (Production of Compound 249) 
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In aqueous acetonitrile was dissolved N,N;- dime thy I - 
N- ( 4- ( ( ( 7- { 4-metliylphenyl) -2 , 3-dilxydrQTl-l?en2pxeEi:nr4^^ 
yl )carbonyl) amino) benzyl) -N^( 4-^oxpcyclohexyiyai^ 
iodide (22,8 g) / and the mixture was, subjected to, ^i^^ 
5 exchange resin ( DOWEX- SBR > CI* type ) column , which was eluted 
with aqueous acetonitrile . The solvent of the desired 
fractions was evaporated, and the residue, was dissolved in 
wateir;. The mixture was subjected to freeze-dig^ing to give 
N , N - dimethy 1-N - ( 4 - ( ( ( 7 r < 4 -me thylphenyl ) - 2 ,3 - dihyOrp - 1 - 
10 behzoxepin - 4 -yl ) carbonyl ) amino ) benzyl) -Nr (4 - o^pcyclo - 

hexyl ) ammonium chloride (Compound 249) (16-1 g) as colorless 

powder. 

^H-NMR(DMSO-de) 5 : 2.05-2.25 (2H, m), 2.34 (3H, s), 2.41- 
2.61 (6H, m), 2.97 (6H, s), 2.97-3.00 (2H, m), 3.75-3,90 
15 (IH, m), 4.30 (2H, t, J=4 . 4H2 ) , 4 . 5? ( 2H , s ) , 7 . 06 { IjH , d, 
J=8.4Hz) / 7.27 (2H, d, J=7.8Hz), 7.45 (IH, s) , 7.53-7.60 
(5H, m), 7.78 (IH, d, J=2.2Hz), 7.92 (2H, d, J=8 . 4Hz ). 10 . 34 
(IH, s) . 

IR(KBr) V : 3025, 2967, 1717, 1655cm*\ 

20 Anal, for CaaHa^ClNjOa'O . SH^O: 

Calcd: C, 71.53; H, 6.91; N, 5.06; CI, 6.40. 
Found: C, 71.21; H, 6.94; N, 4.94; CI, 6.24. 
Working Example 249a (Production of Compound 249) 

To a solution of N- ( 4-chloromethylphenyl) -7- ( 4- 

25 methylphenyl>>T 2 , 3Tdihydrp- 1 -benzpxepine- ,4 -car^bpxamide 

(214 mgv :0.:530 ramol) in vN (1 ml) was 

dropwise added a solution of 4-dimethylaminopyclph^eM^ 
{112mg, 0.795mmol) in N,N-dimethylfoi:mami4e (1ml) . Uiider 
nitrogen atmosphere , the! mixture was stirred for 14 hours . 

30 The solvent was evaporated to give crude product , wjiich was 
washed with ether to give N,N-dimethyl-N- ( 4- ( ( ( 7- ( 4- 
me thy Ipheny 1 ) ^2 , 3 - dihydro - 1 - benzoxepin - 4 - y 1 ) carbonyl ) - 
amino ) benzyl ) -N- ( 4 -oxocyclohexyl ) anunonium chloride 
(Compound 249) (305 mg) as colorless powder. 

35 Working Example 250 (Production of Compound 250) 

To a solution of N-( 4-chloromethylphenyl) -7 -(4- 
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ethbkyphenyl) -2; 3-dihydro-l-benzoxepi^ 
(2.38 g) -In DMF ( 20 ml) was > added N,N-dimethyl-N- 
tetrahydropyran-4-ylamlne ( 1 - 42 g ) at room temperature , and 
the mixture was stirred for 14 hours. To the reaction mixture 
5 was added ethyl acetate ( 100 ml) to precipitate crystals, 
which were collected by filtration . The czrystal was .washed, 
wltfr ethyl acetate" to give crude . product as pal^ yellow . 
crystals, which were recrystalllzed^f rom . etha^ 
as N- ( 4 - ( C ( 4 -ethoacyphenyl ;) - 2., 3 -diliy^dro r;l -b^ 
10 4 -yD carbonyl ) amino ) benzyl ) -N , N.-r^dimethyl-TN- ( 4 

tetrahydropyranyl ) ammonium chloride (Gompound 2^^^ 
g) colorless crystals. 
m.p. 200^204 'XZ 

^H-NMR (2O0MH2, DMSO-dJ 6 : 1.35 (3fH, t, J=7 . 0 Hz ) , 1 . 75 - 
15 1.9a (2H, m) , 2.06-2.24 (2H, m), 2.88 (6H, s), 2.94-3.05 
(2H, m), 3.28-3.43 (2H, m) , 3.49-3.69 (IH, m) , 3.99-4.13 
(2H, m) , 4.07 (2H, q, J=7.0 Hz ) ^ 4 . 23-4 . 35 (2H, m) , 4.47 
(2H, s), 6.98-7.07 (3H, m), 7.37 (IH, s), 7.50-7.61 (5H, 
m), 7.72 (IH, d, J=2.2 Hz) , 7.87 (2H, d, J=i3.4Hz), 10.22 
20 (IH, s) . 

IR (KBr) V : 3425, 1647, 1603, 1520, 1489, 1407, 1317, 1294, 
1240, 831 cm"^ 
Anal, for C33H39N2O4CI 

Calcdi C, 70.38 ; H, 6.98 ; N, 4.97 ; CI, 6.30 
25 Found: C; 70.49 ; H, 7.08 r N, 4.94 ; Cl^ 6.19. 

Working Example :250a (Production of Gpmpound 250) 

. In aqueous methanol was dissolved N- ( 4- ( ( { 7- ( 4- 
etiioxyphenyl ) - 2 , 3>dihydro^l-benzox:epin-4 -yl ) carbonyl ) - 
emiih6)benzyl)-N,N-dimethyl-ll-(4-tetrahydropyrM . 
30 ainmohitim iodide (26.6 g) , and the mixture was subjected to 
ion exchange resin (DOWEX-SBR, CI' type) colymn, which was 
eluted with aqueous methanol. The solvent of the desired 
fractions was evaporated; and to the; residue was added 
. acetone to give crude crystals , which were recrystallized 
35 from ethanol to give N-(4-( ( (7-(4-ethoxyphehyl)-2,3- 
dlhydro- 1 -benzoxepin- 4 -yl ) carbonyl ) amino ) benzyl ) -N , N- 
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dimethyl-Nr ( 4-tetr£ihydropyranyr)animoniv^ 
. (Compound 250) (16 . 6 g) ascQlorless crystals. 

Working Ex£unple 251 (Production of .;Compound .251) 
5 To a solution of N- (4- ( (N-tetrahydrotlliopyr^ul-4- 

yl-N-methyl ) aminomethyl ) phenyl ) - 7 - ( 4.-metliylplienyl ) -2 ,3- 
dihydro-l-ben2oxepine-4-carboxamide. (0.2g), in 
dichlorome thane (lOnil) was .^dded . mGEBA (p,lg) at -10 to 
. -2p*C, and the mixture was stir^red for 30 minutes.. To the 

10 , mixture was added sodium thip.sulf ate . solution, and the 
,m;ixture was concentrated and extracted with ethyl acetate. 
The organic layer was washed with sodium hydrogen carbonate 
solution , water and saturated brine and dried with anhydrous 
magnesium sulfate . Under reduced pressure , the solvent was 

15 evaporated, and the residue was purified with silica gel 
column (methanol/triethylamiiie/ethyl acetate) to give 
N- ( 4- ( (N- ( l-oxotetrahydrpthiopyran-4-yl) -N-methyl) - 
aminomethyl ) phenyl ) 7 - ( 4 - me thy Ipheny 1 ) - 2 , 3 - dihydro - 1 - 
benzoxepine-4-carboxamide (Compound 251) (£,Z mixture: 

20 0.12g) as colorless powder. 

/H-NMR( fippm, CDCI3) 1.80-1.97 (2H, m) , 2 . 17 ( 1 . 4H, S) , 2.28 
(1.6H, s) , 2.37-2.51 (3H, m) , 2.39 (3H, S) , 2.56-2.73 (2H, 
m), 3.08 (2H, t, J=4.7Hz), 3.15-3.28 (2H, m), 3.54 (0.9H/ 
s), 3.63 (I.IH, s), 4.36 (2H,: t, J=4.7HzK 7.06 (IH, d, 

25 J=8i4H2) , 7.23-7,34 (4H, m) , 7>44-7.57 {6H, m), 7.64 (IH, 

IR(KBr) . V : 3279, 2946, 1651cm:^. 

Anal . Calcd v for C31H34N2O3S : ,C , 72 . 34 ; H , 6 .^6 6 ; N , 5 . 44 . 

. Found C, 72. 31; H, 6.66; N,5.35, 
30 Working Example 252 (Production of Compound^ 252 ) 

To a suspension of 2-(:4-:inetliLylphenyl)^6,7-dihydro- 
5H-benzocycloheptene-8-carbc>3cylic acid (0.15g) in 
dichlorome thane (5ml) were added under, ic^- cooling oxalyl 
. chloride (0 .15ml) and dimethylformamide: (catalytic 
35 amount), and the mixture was stirred at room temperature 
for 2 hours. The solvent was evaporated, and the residue 
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was dlssoivedl ±n . tetrahydrpf uran ( 15ml ) . The mixture was 
added drppwlse > , .under Ice - cppllng> tp . a : mixture of: 1 - 
( 4 7 amlnobenzyl ) phosphorinane,-:l,T:Oxide . . ( 0 . 13 g ) and 
triethylamine XQi23ml) in yt (15ml) . Under 

5 nitrogen atmosphere, the mixturerwasyS^^^ at room 

temperature pyernlgrht. . 3?h^mixtur,e was;, poured into water 
and. extracted with ethyl .^acetate. The organic layer was 
washed with water and saturated brine, and dried with= 
anhydrous magn^si sulf at .Under reduced pressure, the 
10 solvent was evaporated to give crude crystals , which were 
recrystalli?;ed f rom. ethaaiol/hexane .to giy^ 2^ ( 4-methyl-! 
phenyl) -N- (4-( (l-oxophosphorinane-l-yl)methyl) -phenyl) t 
6 , 7-dihydro-5H-benzocyclohept^ne-8-carboxajiiid^^ (Compound 
252) (0.16g) as colorless crystals. 

15 mp 282-283'*C(dec. ) • 

^H-NMR(^ppm, CDCI3) 1.40-1.60 (2H, m) , 1.70-1.80 (6H, m) / 
1.80-2.20 {4H, ra), 2.40 (3H, s), 2.72 (2H, t, J=6-6H2), 
2.86-2.95 (2H, m), 3.16 (2H, d, J=13.6Hz), 7.15-7.26 (4H, 
m), 7. 42-7-52. (5H, m), 7 . 60 ( 2H, d, :J=8 . OHz ) , 7.8q(lH, s). 

20 IR(KBr) V: 2932, 1659cm*^. 

Anal. Calcd. f or C31H34NO2P - 0 . 2H2O : 

C, 76.43; H, 7.12; .N,2<87. 
Found C,76.20; H,7.31; Nr3.0p. 

Working Example 253 (Production of Compound 253) 

25 To a suspension of 2- ( 4 -methylphenyl) -6 , 7-dihydro- 

5H-ben2ocycloheptf ne-8-carbbxylic acid (p.3g) in 
dichlorome theme. ( 5ml ) were added under ice-cpoling oxalyl' 
chloride (0 . 3ml ) and dimethylf ormamide ( catalytic amount ) , 
and the mixture. was stirred at room temperature for 2 hours. 

30 The solvent was evaporated, and the residue was dissolved 
in tetrahydrof uran ( 10ml) . The mixture was added drbpwise , 
under ice-cooling, ; to a mixture of 4- (N -methyl -N- ( tetra- 
hydrothiopyran-4-yl) -aminomethyl) aniline ( 0 . 27g) and 
triethylamine (d.45ml) in/ tetrahydrof uran (10ml). Under 

35 nitrogen atmosphere; the mixture was stirred at room 

temperature for 4 hours. The solvent was evaporated, and 
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to the residue was added water* The mixture was extracted 
with ethyl acetiqit.e, and, the organic layer was washed with 
water and saturated brine ^. and dried w anhydrous 
magnesium sulfate:. ; Under reduced pressiure, the solvent was 
5 evaporated to give .crudie crystals, which were 

recrystallized from ethyl acetate /hexeine to give N-(4- 
( ( N- tetrahydrothiopyran- 4 -yl-N-methyl ) aminomethyl ) - 
phenyl ) - 2 - ( 4 - me thylphenyl ) > 6 , 7 - dihy dr o - 5H - benzocyclp - 
heptene- 8 -carboxamide (Compound 253) (0^45g) as colorless 

1. crystals. 

mp 177-178t:. 

^H-NMR{ <5ppm, CDCI3) 1.65-1.85 ( 2H, m) , 2 . 14-2 . 20 (2H, m), 

2.22 (3H, s), 2.40 (3H, s), 2.47-2.53 (IH, m) , 2.68-2.72 

(6H, m), 2.86-2.92 (2H, m) , 3.58 (2H, s ) , 7 . 21-7 . 27 ( 2H, 
15 m), 7.31 (2H, d, J=8.4Hz), 7.42-7.52 (5H, m) , 7 . 56 ( 2H. d, 

J=8.4Hz), 7.63 (IH, s). 

IR(KBr) Vi 2932, 1651cm*^. 

Anal. Calcd. for CjjHa^NaOSO . 2H2O: 

C, 76, 82; H, 7. 33; N,5.60. 
20 Found C,76.89; H,7-35; N,5.64. 

Working Example 254 (Production of Compound 254a and 254b} 
To a solution of N- ( 4- ( (N-tetrahydrpthiopyran-4- 

yl-N-methyl) aminomethyl) phenyl ) -2-(4-methylphenyl) -6, 7- 

dihydro-5H-benzocycloheptene-8-carboxamide (0.3g) in 
25 dichlorome theme (20ml} was added mCPBA (0.18g) at -10 to 

and the mixture was stirred for 1.5 hours. To the 

mixture was added sodiiam thiosulfate solution, and the 

mixture was concentrated and extracted with ethyl acetate . 

The organic layer was washed with sodium hydrogen carbonate 
30 solution, water and saturated brine, and dried with 

^nhydrous magnesium sulfate. . Under reduced pressure, the 

solvent was evaporated, and the residue was purified with 

silica gel column (methanol/triethylamine/ethyl acetate) 

' " . * • • • " •.'■.«. 

to give two kinds of crude crystals , each of which was 
35 recrystallized from ethyl acetate/ ethanol/hexane to give. 
(E) or (Z)-N-(4-((N-(l-oxotetrahydrothiopyran-4^yl}-N- 
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: / methyl ) arainomethyl ) phenyl ) - 2 - ( 4 -methylphenyl ) - 6 , 7 - 

<3UUtiydrpT:5HT.benzQcyclp (Compound _ 

254a) -(76mg) -and.CZ) or (E) -N-(4-( (N-C^^l^^ 

5 methylphenyl ) - 6 , 7 -dlhydro- 5H-behzQcycloheptene - 8 - 

carboxamxde (Compound 254b). (0 . llg) sls cplorless crystals, 
respectively. . 
Compound 254a; 
■ mp .218tt21?'C. . • ... ' 

10 ^H-NMR( 5.ppm, CDCI3) 1-80-2; .00 ;( 2H, m) , 2.10-i2.2p (2^/ m) , 
, 2.19 (3H. s) , . 2.25-2.39 ( 2H, m) . 2.40 ( 3^, ^)^ /2.6t-2.76 
(5H, m) » 2.86-2,92 (2H. m) / 3 . 23-3 . 33^ ( 2H, m) , 3, 57 (2Hi, 
s), 7.22-7.31 (4H, m), 7.42-7.52 (5H, m), 7,58 (2H/d, 
J=8.4Hz), 7.66 (iH, s) . 
15 Anal. Calcd, for Ca^HasNjOaS • 0 , 2H2O : 

C,74.44; H,7.11; N,5.43. 
Found C, 74.43; H,7.18; N,5.66. ~ 

Compound 254b: . , 

mp 216-218'C. 

20 ^H-NMR( <5 ppm, CDCI3) 1.80-2.00 (3H, m) , 2 . 10-2 . 25 ( 3H, m) , 
2.35 {3H, s), 2.40 (3H, S), 2.44-2.53 (2H, ,m), 2.69-2.76 
(3H, m) , 2.86-2.92 (2H, m) , 3.07-3.17 (2H, m) / 3.71 (2H, 
s), 7.22-7.27 (2H> m), 7-35-7.52 (7H, m) , 7.60 (2H, d, 
J=8.4Hz)/ 7.73 (IH, s). 

25 Working Example 255 (Production of Compound 255) 

In dichlorome thane (5ml) was suspended 2-(4-methyl- 
phenyl) -6 , 7-dihydro-5H-benzocycloheptene-8rCc^ 
acid (p.3g)r, and to the mixture were added/ under ice - 
cooling e oxalyl chloride ( 0 w 3ml ) and dime thylf ormamide 

30 (catalytic amount). The mixture was stirred at room 
temperiature f or 2 .hours., and the, solvent w^ 
The residue was dissolved in tetrahydrofuraii (15ml) , axid 
the solution was, added dropwise, . under ice-coQling, to a 
solution of 4-(NTethyl-N-( tetrahydropyran-4-yl)a^ 

35 methyl ) aniline (0.27g) and triethylamine X0.45ml) in 

tetrahydrof uran (10ml). Under nitrogen atmosphere, the 
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mlxtxire. was stirred at; room temperature overnight . The 
solvent was. evaporated, and to the residue was added water. 
The mlxtiire was extracted with ethyl acetate , and the organic 
layer was with water and saturated brine, and dried with 
5 anhydrous magneislum sulfate. Under reduced pressure, the 
solvent was evaporated, and the residue was purified with 
silica gel column (ethyl acetate) to, give crude crystals, 
which were recrystalllzed from ethyl acetate/hexane to give 
N- (4- ( (N-ethyl-N-tetrahydropyran-4-yl)amlnomethyl) - 
1 0 phenyl ) - 2 - ( 4 -me thylphenyl ) t 6 , 7 - dihydrp - 5H- 

benzocycloheptene-S^carboxamlde (Comppund 255) (0.38g) as 

colorless crystals, 
mp 122-123*C 

^H-NMR(appm, CDCI3) 1.01 (3H, t, J=7.1Hz), 1.62-1.72 (4H, 

15 m), 2.13-2.19 (2H, m) , 2.40 (3H, s) , 2.57 (2H, q, J=:7.1Hz), 
2.69-2-76 (3H, m), 2.86-2.92 (2H, m) , 3.34 (2H. dt , J=3.4, 
10.9Hz), 3.62 (2H,s), 3.97-4.04 (2H, m) , 7 • 21- 7 . 28 ( 3H , 
m), 7.35 (2H, d, J=8 . 6Hz) , 7 . 42-7 . 57 (6H, m) , 7.62 (IH, s) . 
IR(KBr) I/: 2936, 1651cm*^. 

20 Anal. Calcd. for CaaHjeNjOj: C,80.13; H,7.74; N,5.66. 

Found C,79.96; H,7.77; N,5-38. 
Working Example 256 (Production of Compound 256) 

To a suspension of 7-(4-methylphenyl) -2,3-dlhydro- 
l-benzothleplne-4-carboxylic acid ( 0 . 3g) in 

25 dlchlorome thane (6ml) were added, under Ice- cooling, oxalyl 
Chloride (0.25ml) and dlmethylformamlde (catalytic 
amount), and the mixture was stirred at room temperature 
for 1.5 hours. The solvent was evaporated, and the residue 
was dissolved in tetrahydrof uran (15ml). The mixture was 

30 added drppwlse, under ice -cooling, to a solution of 4- 

( (N-methyl-N-( pentan- 3 ^yl) )amlnomethyl) r aniline (0.23g) 

• ■ • * ■ ■ ' * . '".*■"■'..,'.'" 

and trie thy lamlne (0.42ml) in tetrahydrof uran (15ml). 
Under nitrogen atmosphere , the mixture was stirred at room 
temperiature overnight. The solvent was evaporated, and to 
35 the residue was added water. The mixture was extracted with 
ethyl acetate, and the organic layer was with water and 
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saturated brine; with anhydrous, mag^^ 

sulfate* Under reduced pressure, the solvent was., 
ev^Eforated to give crude , crystals , whlqh were 
recryistalllzed from, ethyl, acetate/hex^^ 9^^® N-(4- 

5 ( ( N-;-methylT-N- ( pentan- 3 -yl ) amino ) me^thyl ) -phenyl ) - 7 - ( 4 - 
. methy Iphenyl ) 2 ^ 3 - dihydro - 1- benz o thiepine - 4 - car boxataide 
(Gpimpound 256) (0,34g) as colorless crystals • 

.^-,mp:a3.6-i37t:;,,: .-w: ^ '-^^^ . . 

^H-:NMR( 5ppm„ CDCI3) 0.94 {§H, t, J=r7.3Hz) , 1.26-1.54 (4H, 
10 m) , 2.13.(3H., s). 2.17^2.32 (IH, m) , .2,.l4.o: (3H,>) ,.,3.08 (2R^^^ 
. t/ J=5.9Hz) , 3.29 (2H, t^, J=5.9Hz) , 3.^5 (2H, s) , 7.24- 
7.28 (2H/ m) , 7.31-7.40 (3H, m) , 7.44-7.57 (6H, m) , 7.66 
(IH. S). 

IR(KBr) U: 2959, 2928, 1651cm*^. 
15 Anal. Calcd. f or C3iH3eN20S : 0,76.82; H, 7 . 49 ; N, 5 . 78 . 

Found C,76.77; H,7.21; N,5.63. 
Working Example 257 (Production of Compound 257) 

In dichlorome thane ( 5ml) was suspended 7-(4-methyl- 
phenyl ) ^ 2 , 3 -dihydro - 1 -benzoxepine - 4 - carboxylic acid 
20 (0*25g) , and to the mixture were added, under ice-cooling, 
oxalyl chloride (0.23ml) and dimethylf ormaroide (catalytic 
amount ) . 

The mixture was stirred at room temperature for 2 hours, 
and the solvent was evaporated. The residue was dissolved 
25 in tetrahydrofuran (2pml) , and the mixture was added 

dropwise, under ice-cooling, to . a. solution of 2-(N-(4- 
aminobenzyl) -N-methylaminb) -1 , 3-propanediol (0.21g) and 
triethylamine (0 . 37ml ) in tetrahydrofuran ( 10ml ) . Under 
nitrogen atmosphere, the mixture was stirred at. room 
30 temperature overnight. The solvent was evaporated, and to 
the.residue was added ^water . The mixture was extracted with 
ethyl acetate « and the organic layer was with water and 
saturated brine, and dried with anhydrous magnesium 
sulfate. Under reduced pressure, the solvent was 
35 evaporated, and the residue was purified with, silica gel 
column (methanol /triethylamine /ethyl acetate) to give 
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crude cirystals,.. which were recrystallized from ethyl 
acetatfd/ ethanol/hexane to .give N-( 4- ( (N-bis (hydroxy- 

methyl) methyl -N-methyl)aminomethyl) phenyl) - 7- (4-methyl- 

' * ■ " ■ ■ . ■ 

pheny 1 ) r 2 , 3 - dihydrp - 1 -benzoxepine -5 4 - carboxamide 
5 (Compound 257) (p. 22g) as colorless crystals, 
mp 199-20lt: . , 

^H-NMR( <5ppm, CDCI3) 2.30 (3H, s), 2.39 (3H, s) , 2.96-3.03 
(IH, m) , 3.08 (2H, t, J=4.5Hz) , 3.61-3.73 (4H, m) , 3.78 (2H, 
s), 4.36 (2H, tj, J=4.5Hz), 7.06 (lH, d, J=8 . 4Hz ) , 7 . 23- 

10 7,32 (4H, m), 7.44-7.58 (6H, m). 7.62 (1I|, s) . 
IR(KBr) y : 3260, 2928, 1653cm*\. 
Anal. Calcd. for Cj^HajNaO^ • 0 . 2H2O : 

C, 73-15; H, 6, 86; N,5.88; 
Found . C,73.20; H,6.86; N,5.91. 

15 Working Example 258 ( Production of Compound 258) 

In dichloromethane (5ml) was suspended 7-(4-methyl- 
phenyl ) - 2 , 3 - dihy dr 0 - 1 - benzoxepine - 4 - carboxy lie acid 
(P.3g)^ and to the mixture were added, under ice -cooling, 
oxalyl chloride (0.28ml) and dimethylf prmamide (catalytic 

20 amount). The mixture was stirred at room temperature for 
2 hours, and the solvent was evaporated. The residue was 
dissolved in tetrahydrof uran ( 20ml) , and the mixture was 
added dropwise, under ice-cooling, tp a solution of N- 
( 4-aminobenzyl)sarcosine methyl ester (0.25g) and 

25 triethylamine (0. :45ml) in tetrahydrof uran (10ml), Under 
nitrogen atmosphere, the mixture was istirred at room 
temperature overnight . . The solvent was evaporated, and to 
the residue was added water. The mixture was extracted with 
ethyl acetate, and the organic layer was with water and 

30 saturated brine, and dried with anhydrous magnesitJtm 
sulfate.. Under reduced pressure, the solvent was 
. evaporat(Bd, and the residue was purified with silica gel 
column (ethyl acetate/hexane) to give crude crystals, which 
were recrystallized from ethyl acetate/hexane to give 

35 N- ( 4 ( ( N-methoxycarbonylmethyl-N-raethyl ) aminomethyl ) - 

phenyl ) - 7 - ( 4 -methylphenyl ) - 2 , 3 -dihydro- 1 -benzoxepine- 4 - 
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: carboxamide (Compound 258) (0.38g) as colorless crystals. 

"mp .■,135- ras^Ap . .. • 

^H-NMR(;^PI>m, CPCl,) 2.3? (3H^^ (3H. s), 3.08 (2H, 

t . J-4 . 4Hz ) , 3 . 26 ( 2H . s ) , 3 . 65 ( 2H , s ) . 3 . 72 ( 3H , Si ) . 4 . 36 
5 (2H, t:r J=4.4H2), 7 .06 ( IH, d. J=8 . 4Hz) , 7.22-7.36 (4H. m), 
7.43-7.60 (7H. m).. 
IR(KBr) I/: 3262, 2951. 174qcni^ 

Anal i Calcd . for Cj,H,oN,0« : C , 7 4 . p 2 ; H . 6 . 43 ; N , 5 . 9 5 . 

Found , C,74.07; H,6.47; N,5.94. 

10 Working Example 259 (Production of Qpmppund 25?) 

In methanol (20ml) and dissolved N- 

( 4 -r ( ( N-me thoxycar;bonyimethyl-N--me thy 1 ) aminpme thy 1 ) - 

phenyl ) - 7 - ( 4 -methylphenyl ) - 2 , 3 -dihydro - 1 -benzoxepine- 4 - 
carboxcunide (0.24g) , and to the mixture was added IN sodiiim 

15 hydroxide solution { 3 . 0ml) . The mixture was stirred at room 
temperature overnight and concentrated. The residue was 
neutralized with IN hydrochloric acid , and precipitated 
materials were filtered and dissolved in methanol. The 
mixture was filtered, and to the filtrate was added 4N 

20 hydrochloric acid-ethyl acetate. The solvent was 

evaporated, and the residue was purified with methanol/ 
diethylether to give N- ( 4 - ( (N-carboxymethyl-N-methyl) - 
aminomethyl ) phenyl ) - 7 - ( 4 -methylphenyl ) - 2 , 3 - dihydro- 1 - 
benzoxepine-4-carboxamide hydrochloride (Compound 259) 

25 (0.21g) as pale yellow amorphous. 

'H-NMR( <5ppm, DMSO-de) 2.34 (3H, s), 2-76 (3H, s), 2.99 (2H, 
br) , 3.36 (2H, br) , 4.02 (2H, s), 4.30 (2H, br), 7.06 (IH, 
d, VJ=8.4Hz), 7.27 (2H, d, J=7 . 8Hz ) , 7 , 38 (IH. s), 7.48 (2H, 
d, J=8.6Hz), 7.55-7.59 (3H, m) , 7.76 (IH, d, J=2.2Hz) , 7.82 

30 (2H, d, J=8.6Hz), 10.18 (lH,s). 
IR(KBr) y-: 1744cm"*V 
Anal . Calcd . for C2aH2,ClN204 • 0 . SHjO : ] 

C,66. 99; H,6.02; N,5.S8. 
Found C,66.93; H,5.87; N^S.ll. 

35 Working Example 260 (Production of Compound 260) 

In dichloromethane (10ml) was suspended 7-(4-methyl- 
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phenyl)-2, 3-dihydro-l-benzot:hiepine-4-ccirboxylic acid 
( 0 . 3g ) V ana to the mixture were^ added , under ±de-cool±ng . 
oxalyl chloride (0.25nil) and dlmethylformamlde (catalytic . 
amount). The mixture was stirred at room temperature for 
5 2 hours , and the solvent was evaporated- The residue: was 
dissolved in tetrahydrof uran ( 20inl ) , and the mixture was 
added dropwise; under lce-:Coollng, to a .solution of N-^ 
(4^aminobehzyl)sarcosine methyl ester (0^23g}\and ; 
triethylamine (0.42ml) in tetrahydirof uran (10ml) . .Under 

10 nitrogen atmosphere , the mixture was stirred at room 

temperature overnight. The solvent was evaporated^ and. to 
the residue was; added water . The. mixture was extract ed with 
ethyl acetate, emd the organic layer was with water and 
saturated brine, and ;dried with anhydrous magnesium 

15 sulfate. Under reduced pressure, the solvent was 
evaporated to give crude crystals, which were, 
recrystallized from ethyl acetate /hexane to give N-(4- 
( (N-methoxycarbonylmethyl-N-methyl)arainomethyl)phenyl) - 
7 - ( 4 -me thy Iphenyl ) - 2 , 3 - dihydro - 1 -benzothiepine - 4 - 

20 carboxamide (Compound 260) (0.43g) as colorless crybtalis. 
mp 148-150^:. 

^H-NMR(6ppm, CDGI3) 2.39 (3H, s), 2.40 (3H, s), 3.08 (2H, 
t, J=6.0Hz) , 3.26 (2H, s), 3.29 (2H, t, J=6 . OHz ) , 3 . 66 (2H, 
s); 3.72 (3H, s), 7.24-7.58 (IIH, m) , 7.67 (IH, s). 

25 . IR(KBr) U : 1738cm*^ 

Anal . Calcd . for CjjHaoNiOjS : G , 7 1 . 5 8 ; H , 6 . 2 1 ; N , 5 . 7 6 . 
: V. Found G,71.75; H,5.95; N,5.60. 

Working Example 261 (Production of Compound 261) 

In methanol - (20ml) and TKE^ (10ml) was dissolved N- 

30 ( 4 ( (N-methoxycarbonylmethyl-NTmethyl ) aminomethyl ) - 

phenyl ) - 7 - ( 4 -methylphenyl ) - 2 , 3 -dihydro- 1 -benzothiepine - 
4 -carboxamide ( 0 . 23g ) , and to the mixture was added IN sodium 
hydroxide solution ( 2 . 4ml) . The mixture was stirred at room 
temjperature overnight, concentrated and neutralized, with 

35 IN hydrochloric acid. Precipitated materials were 
filtered, washed with water and recrystallizefd- from 
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ethanol/hexane . to glviei N^X4-(:(N-caxbpxymethyl-N- 
methyl ) amlnomethyl ) phenyl) - 7 ^ ( 4^methyl,-T phenyl ) - 2 , 3 r, 
dlhydroT^l-benzQthleplne-4-carbQxamlde XCompound 2,61 ) : 
(O.l&g) . as.:colorless: crystalsw^ - ; . a v 

^H-l»m( 5ppm, DMSO-dJ 2.34 (6H, br) , 3.00 ( 2H, br ) , 3 16 ( 2H. 

br), 3.22 (2Hv br) ,3.80 (2H, br ) , 7 . 20-7 . 35 ( 4H, m) , 

• ■ . . . ■ » . _ " ^ 

7.45-7^72 (7H,,m) ^ 7.82 (IH^s), 10.14 (IH, s). 
Anal. Calcd. for CmHibNjOjS- 0 . SHjO: . - 

10 C,69^83; H ,6 . 07 ; N, 5 • 82 . . . . 

Found. C, 69.62; H, 5. 92; N,5.58* 

Working Example 262 (Production of Compound 262) 

In dlchlprome thane : .( 5ml) was suspended 7-(4-' 
methylphenyl) -2 , 3-dihydro~l-benzothiepine-4-carboxylic 

15 acid (0.2g), and to the mixture were added, under Ice- 
cooUng, oxalyl chloride (0.18ml) and dlmethylf ormamlde 
(catalytic amount). The mdlxture was stirred at room 
temperature for 2 hours, and the solvent w,as evaporated. 
The residue was dissolved in tetrahydrof uran (20ml)^ and 

20 the mixture was added dropwise, under ice -cooling, to a 
solution of lT{N- (4-aminobenzyl) -N-methylamino) ^3- 
propanol (O.lSg) and triethylamine (0.28ml) in 
tetrahydrof uran (10ml). Under nitrogen atmosphere, the 
mixture was stirred at room temperature oyernight. The 

25 solvent was evaporated, and to the residue was added water. 
The mixture was extracted with ethyl acetate , emd the organic 
layer was with water and saturated brine, and dried .with 
euihydrous magnesium sulfate. Under reduced pressure, the 
isolvent was evaporated, and the residue was purified with 

30 silica gel column (methanol/ triethylamine/ethyl acetate) 
to give crude crystals^ which were recrystallized from ethyl 
acetate/hexane to. give N-(4-( (N-3-hydroxypropyl-N- 
methyl ) amlnomethyl ) phenyl ) - 7 - ( 4 -methylphenyl ) - 2 , 3 - . 
dihydro-l-'ben20thiepine-4-carboxamide (Compound 262) 

35 (0.l6g) as colorless crystals., 
mp 147-148^2. 
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^H-NMR( <5ppm, CDCI3) 1,69-1.80 (2H> m) , 2.25 (3H,,s). 2.40 
(3H/s)v 2V67 (2H, t, J=*5.6Hz), 3.08 (2H, t. J=5.9H2K 3.28 
(2H/ t, J*5.9Hz), 3.5,3 (2H, s), 3.78 (2H, t, J=5.3Hz), 
7-24-7.32 (3H, m) , 7 . 41-7 . 50 (4H, m) , 7 . 53-7 . 60 (4H, m) , 
5 7.81 (IH, s). - 

IR(KBr) V : 3266, 2948i 1649cni \. 
Anal. Calcd. for Ca^HajN^O^S • 0 . 3H2O : 

C,72,86; H,6.87; N,5.86. 
Found C, 72.90; H,6.70; N,6.05. 

10 Working Example 263 (Production of Compound 263) 

In dichlorometliane (5ml) was suspended 7-(4- 
methylphenyl ) -2 , 3-diliydro- l-benzoxepine-4-ccLrboxylic 
acid (0.2g), and to the mixture were added, under ice- 
cooling, oxalyl chloride (0.19ml) and dimethylf ormamide 

15 (catalytic amount ) . The mixture was stirred at 1:00m 

temperature for 2 hours, and the solvent was evaporated. 
; The residue was dissolved in tetrahydrofuran (20ml) , £Uid 
the mixture was added dropwise, under ice -cooling, to a 
solution of 4^( (N-3-methoxypropyl-N-methyl)amino- 

20 methyl ) aniline (0.16g) and triethylamine (0.3ml) in 

tetrahydrofuran (lOral). Under nitrogen atmosphere, the 
mixture was stirred at room temperature overnight . The 
solvent was evaporated, and to the residue was added water. 
The mixture was extracted with ethyl acetate , and the organic 

25 layer was with water and saturated brine, and dried with 

V anhydrous magnesium sulfate. Under reduced pressure, the 
solvent was eyapprated to give .crude crystals , which were 
recrystallized from ethyl acetate /hexane to give N- (4- 
(( N- 3 '^methoxypropyl -N -methyl ) aminpmethyl ) phenyl ) ^ 

30 methyl-phenyl) -2 , 3-dihydrp-l-ben20xepine-4-carboxamide 
(Compound 263) ( p. 28g) as colorless crystals, 
mp 121-123"C. 

'H-NMR( Sppm, CDCI3) 1.75-1.84 (2H, m) , 2.19 (3H, s), 2.40 
:(3H, s), 2.45::(2H, t, J-7.3Hz), 3.09 (2H, t, J=4.6Hz), 3.33 
35 (3H, s), 3.43 ( 2H , t , J=6 . 6Hz ) , 3.47 (2H, s), 4,37 (2H, t, 
J=4.6Hz), 7.06 (IH, d, J=8.2Hz), 7.23-7.33 (4H, m) , 
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V 7;44-7i56 (7H^ m). 

IR{KBr) 1/ : 2934:> 1653cm"^ - 

Anal . Calcd.: for C30H34NJP3 : : C, 76 . 57 ; H, 7 ,28 ; . N , 5 , 95 . 
; : r Found C,76.41; H,7,24; N,6.02. 

5 Working ^iBxample 264 (Production. o£ Compound 264) 
/ ^ ^ ^In-dichlorome thane (!5nil} was . suspended 7-(4- 
methylphenyl ) r2,3rdlhydro-lTbenzothleplne-4-carboxyllc 
acid (0:15g), and to the mixture war e. added , under Ice 7 
cooling ; oxalyl chloride {0.1 5ml ) and dime t hy If ormamlde . 

10 ( catalytic amount ) . The; mixture v was stlrTC room 

temjperature for 2 hours, and the solvent.: was evaporated. 
The residue was dissolved In tetrahydrpf uran (15ml), and 
the mixture was added drppwise, under ice -cooling, to a 
solution of 4-( (N-3-methpxypropyl-N-methyl)amlno- 

15 methyl ) aniline ( 0 . 12g ) and triethylamlne ( 0 . 21ml ) In 

tetrahydrof uran (10ml). Under nitrogen atmosphere, the 
mixture was stirred at room temperature overnight. The 
solvent was evaporated, and to the residue was added water. 
The mixture was extracted with ethyl acetate , and the organic 

20 layer was with water and saturated brine, and dried with 
anhydrous magnesium sulfate. Under reduced pressure, the 
solvent was evaporated to give crude crystals, which were 
recrystalllzed from ethyl acetate/hexane to give N-(4- 
( ( N-^ 3 -methoxypropyl-N -methyl ) €unlnomethyl ) phenyl ) - 7 - ( 4 - 

25 methylphenyl ) -2 , 3-dihydro-l-benzothieplne-4-carboxamide 
(Compound 264) (O.lSg) as colorless crystals, 
mp 128-129*C. 

^H-NMR( tfppm, CDCI3) 1.70-1.87 (2H, m) , 2.19 (3H, s), 2.40 
(3H, s), 2.45 (2H, t, J«8.4Hz), 3.08 (2H, t, J=5.6Hz), 3.29 
30 (2H, t, J=5.6Hz), 3.33. (3H, s) , 3.43 (2H, t, J=6.4Hz), 3.47 
(2H, s) , 7.24-7.33 (3H, m) , 7.40-7^58 (8H, m) , 7.68 (IH, 
■ s). ■ 
IR(KBr) V: 2924, 1651cm'^. 

Anal. Calcd. for C30H34NJO2S: C,74.04; H,7.04; N,5.76. 
35 Found C,73.80; H,6.95; N,5.87. 

Working Example 265 (Production of Compound 265) 
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In dlchloromethane (5ml} was suspended 2- (4-inethyl- 
phehyl) ~6 , T-diJiydro-SH-behzocycloheptene-fi-carbQ 
acid (0.2g), and to the mixture were added, under ice- 
cooling , oxalyl chloride (0 . 19ml) and dlmethylf ormamlde 
5 {catalytic amount) . The mixture was sitlrred at room 

temperature for 2 hours, and the solvent was evaporated. 
The residue was dissolved in tetrahydrofuran (15ml), and 
the mixture was ^dded drbpwlse, under ice -cooling, to a 
solution of (4-aminbphenyl)-(2-pyrldyl)methari6i (O.iSgf) 

10 and trlethylcunlne ( 0 • 3ml ) In tetraliydrof uran ( 15ml ) . Under 
nitrogen atmosphere, the mixture Was stirred at room 
temperature overnight . The solvent was evaporated, and to 
the residue was added water • The mixture was. extracted with 
ethyl acetate, and the organic layer was washed with water 

15 and saturated brine, and dried with anhydrous magnesium 
sulfate* Under reduced pressure, the solvent was 
evaporated tc> give crude crystals, which were 
recrystallized from ethyl acetate/hexane to give 2-(4- 
methylphenyl ) -N- ( 4 - hydroxy ( 2 -pyrldyl ) methylphenyl ) - 6 , 7 - 

20 dlhydro-5H-benzocyclo-heptene-8-carboxamide (Compound 
265) (0.30g) as colorless crystals, 
mp 195-196'C 

^H-NMR(6ppm, CDCI3) 2.12-2.18 (2H, m) , 2.39 (3H, s), 2.71 

(2H, t,J=6.2Hz) , 2.85-2.91 (2H, m) , 5.31 (IH, d, Ji=3.8Hz), 
25 5.75 (IH, d, J=3.8Hz), 7,12-7:26 ( 4H , m) , 7 . 35-7 . 67 (IIH, 

m) ; a.57^ (lH, :d,1j-5.4Hz) . 

iR(kBrfi>^ 12936; 1651cm-^. 

Anal. Calcd. for CaiHjeNjOj 0.21120: 

C,86.^2lV H,6.17; N,6.04. 
30 Found C,80.15; H,6.05; N,6.13. 

Working Exampfle 266 (Production of Compound 266) 

in dichlbrome thane (25ml) Was dissolved 2^ (4- 

methyl-phehyl ) -N- ( 4 -hydroxy ( 2 -pyrldyl ) methylphenyl ) - ' 

6, 7-dihydro-5H-benzocycloheptene-8-carboxamlde <0-2g) , 
35 and to the mixture was added, under ice- dobling, mCPBA 

(0.14g). The mixture was stirred at room temperature 
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overnight , and tb the mixtiire was added ; sodiuni thiosulf ^ate 
solution 1 The mixture wiss cdiibehtrat 

e thyi acetate . The organic layi^r was washed * with sodium 
hydrogen carfaohate soliition^ water and saturated brine , and 
5 dried with anhydrous magnesium sulfate. Under reduced 
pressure, the solvent was evaporated, and the residue was 
purified with s iiica gel column (methanol / tr ie thylamine / 
ethyl acetate) to give crude crystals, which were 
recrystallized from ethyl acetate /hexane to give 2- (4- 
10 met hy Ipheny 1 ) - N - ( 4 - hydroxy ( 1 - oxidepyr idin - 2 - y 1 ) methyl « 
phenyl ) - 6 , 7 -dihydro- 5H-benz6cycioheptehe-8-carboxemiide^ 
(Compound 266) ( 0 . 12g) as colorless crystals ♦ 
mt> 127-128*C 

^H-NMR( <5ppm, CDCI3) 2.14-2.20 {2H, m) , 2.40 {3H, s), 2.73 

15 (2H, t, J=6.4Hz), 2,87-2.92 (2H, m), 6.07 (IH. s), 6.40 (IH, 
br), 6.93-6.98 (IH, m) , 7.22^7.28 (4H, m) , 7.43-7.53 {7H, 
nif, 7.67 (2H, d, J«8.8Hz), 7.75 (IH, s), 8.24-8.28 (IH, m) . 
IR(KBr) V : 2928, 1651cm"% 
Anal . Calcd . for C^^xHzs^z^z ' 0 • SH^O : 

20 C,76.68i H, 6. 02? N, 5. 77. 

Found C,76.59; H,6.00; N,5.65. 

Working Example 267 (Production of Compound 267) 

In dimethylformamide (5ml) was dissolved N-(4^ 
(piper idin - 2 - y Icarbonyl ) phenyl ) - 7 - ( 4 -met hy Iphenyl ) ^ 2 , 3 - 

25 dihydro-l-behzoxepine-4-cafbokamide (0. 2g) , and to the 
mixture were added sodium hydrogen csarbonate (0.05g) and 
methyl iodide (6.1ml). Under nitrogen atmosphere, the 
itiixture was stirred at room tempierature overnight. The 
soiyent was evaporatied, and to the residue was added ethyl 

30 acetate to give crude ciystals, which were recrystallized 
from ethanol/ ethyl acetat:^ to give N,N-dimethyl-2- ( 4- 
( ( 7 - ( 4 -me thy Iphenyl ) - 2 , 3 - dihydro - 1 -benzoxepine - 4 - 
carbonyl ) amino ) benzoyl ) piper idinium iodide ( Compound 267 ) 
(d.l6g) as colorless powder. 

35 mp 236-237^ (dec. ) . 

'H-NMR( <5 ppm, CDCI3) 1.75-2.10 (4H, m) , 2.15-2.38 (2H, m) , 



wo 99/32100 PCT/JP98/05708 

• 393 . . 

• - ■ . ■ . 

2.38 (3H^ s), 3.07 (2H, t, J'=4.6Hz), 3.43 (3H, s), 3.53 (3H, 
s), 3.62-3.68 (IH/m), 4.34 (2H, t, J=4.6Hz), 4.68 (IH, br) , 
6.41-6.45 (IH, m) , 7.d3 (IH, J=8.4Hz), 7.22 (2H, 

J=8.0H2K 7.43-7.52 (4H, m)/ 7.73 (IH, d^ J=2.2H2); 7.95 
5 (iZH, d/ J=9.2Hz) , 8.34 (2H^d, J^S.SHz), 8.59 (lH, s). 
IR(KBr) I/: 2955, 1674cin'^. 
Anal. Calcd. for Cj^HasiNjOa-O . sirijO: 

C,60.86; H,5.75; N,4.44. 
Found C,60.89; H, 5.49; N, 4. 52. 

10 Working Example 268 (Production o£ Compound 268) 

To a isolutloii of 2-methyl-6- ( 4-methyiphenyl) - 
qulnoline-3-carboxylic acid (120mg) and 1-hydroxy- 
benzotrlazole {88mg) In DMF (5ml} wais added at room 
t emperat ure 1 - e thy 1 - 3 - ( 3 • - dime thyiamlnopr opyl ) - 
15 carbodllmlde hydroclilorlde (125ntg), and the mixture was 
stirred for 1 hour. To the mixture was added a solution of 
i - ( 4-amlnobenzyl)phosphorinane-l -oxide ( 109mg) and 
trlethylamlne (0.1ml) in DMF (3ml) , and the mixture was 
stirred for 3 days . Under reduced pressure, the mixture was 
20 concentrated, and to the residue was added water. The 

mixture was extracted with chloroform, and the organic layer 
was washed with saturated brine and dried with magnesium 
sulfate. Under reduced pressure, the mixture was 
concentrated, and th^ residue was separated and purified 
25 with column chromatography (ethahol/ ethyl acetate=l: 2 ) and 
"recrystailiked from (ethembl/ethyl acetate to give pale 
yellow crystals of 2-methyi-6- (4-methyiphenyi) -N-^^^ / 
( peri tame thy lenephosphprylrae thy Iphehyi ) qulnollhe - 3 - 
carboxamlde (Compouhcl 268^ (il6.1rag). . 
30 m.p. 273-275 t: 

^H-NMR (200MHz, CDCI3) 5 1 . 01-1 . 8^4 ( idH. ni) , 2.44 (3H. s), 
2.90 (3H, s), 3.04 (2H, d, J=I2.6 Hz ) , 7 . 17-7 . 25 ( 2H, m) , 
7.32 (2H, d, J«7.9 Hz), 7.61 (2H, d, J=7.9 Hz), 7.69 (2H, 
d, J~8.2 Hz), 7.99-8.13 (3H, m), 8.3P (IH, s), 9.44 (IH, 
35 br s) . 

IR (KBr) 3024, 1664, 1601, 1539, 1516, 1319, 1159; 847, 816 
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Aiial. Calcd. for CaoHjiNjO^P-O. BH^O : : 

Calcd. 73.84^ H/ 6 . 53 ; N, 5 L 74 ; P, 6.35. 

Found. C, 73.67 ; H, else ; N/ 5.67 ; P, 6•^27. 
5 Working Example 269 (Pfbdiiction of Compound 26?) 

Under nitrogen atmosphere, to a solution of (E)-3-?. 
[5-(4-isopropylphenyl)thiophen-2-yllacrylic acid (130mg) 
in THF ( 1 Omi ) was added at room t enipeira t \ir e oxalyl chloride 
( o;. 07mi) arid then a drop of bffi*, and the inixture was stirred 

10 f or i hour . Uiid^et reduce^^^ 

evaporated/ aiid the residue was dissolved in "THF (20miy . 
To the mixture were added 1- ( 4-amin6benzyl) - 
phosphorinarie-i-oxide ( 117mg) and ttiethylamihe {0.15ml) 
at 0*C, and the mixture was stirred at room temperature for 

15 4 hours. The mixture was added to vigorously stirred water 
to stop the reaction and extracted with ethyl acetate. The 
organic layer Was washed with saturated brine, dried with 
magnesium sulfate, concentrated and purified with column 
chromatography (ethahol/ethyl acetate=l:4) euid 

20 recrystallized from ethanol/ ethyl acetate to give yellow 
crystals of (E) -3- [ 5- (4-methylphenyl) thiophen-2-yll -N- 
( pent ae thylen'ephosphorylmethylphenyl ) acrylamide 
(Compound 269) (60.5mg). 
m.p. 295 XiCdec. ) 

25 ^H-NMR (200MHz, CDCI3) (51.28 (6H, d, J=7.0 Hz), 1.51-2.10 
(ioH, m), 2.89-3.00 (1H: m) , 3.15 (2H, d, J=13.2 Hz), 6.48 
(IH, d, J-15.0 Hz) , ^.15-7.33 (6H, m) , 7.50-7.62 (4H, m) , 
7. 82 (IH, d, J=15.0 Hz) , 8.37-8.59 (IH, m) . 
IR (KBr) 3057/ 1672, 1618, 1543, 1510, 1412, 1356, 1327, 

30 1250, 1232, 1165,. 960, 852, 829, 793 cm'^ 
Anal. Calcd. For CjgHjjNOjSP 
Calcd. C, 70.41 ; H, 61:75 ; N, 2.93. 
Found. C, 70.06 ,• H, 6.82 ; N, 2.98. 
Working Example 270 (Production of Compound 270) 

35 Under nitrogen atmosphere, to a isolution of (E)-3- 

[ 5 - ( 4 - tert-butylphenyl ) thiophen- 2 - yl ] acrylic acid ( 120mg ) 
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In THF (lOml) were added at room temperature oxalyl. chloride . 
(0.06ml) and ^ drop of DMF; and the mixture was stirred for 
1 hour . Under reduced pressure , the solvent was evaporated, 
and the residue was dissolved in THF ( 20ml ) To the mdLxture 
5 were added at 0*C l-{4^aminoben2yl ) phosphor inane- 1 -oxide 
(i04mg} and triethylamine ( 0 . 1 2ml ) , and the mixture was 
stirred at room temperature for 18 hours . The mixture Was 
added to vigorous iy istirred water to stop the reaction and 
extracted with ethyl acetate . The organic layer was washed 

10 with saturated brine and dried with magnesium sulfate; 

Under reduced pressure', the mixture was concentrated, and 
the residue was purified with coliimn chromatography ' 
( ethanol/ethyl acetate=l : 4 ) arid recrystallized from 
ethanol to give yellow crystals of (E) -N- ( 4rpentamethylene 

15 phosphorylmethylphenyl) -3 - [ 5- ( 4 -tert -butylphenyl) - 
thiophen-2-yi]acrylamide (Compound 270) (82.1mg). 
m.p. >300 

^H-NMR (200MHz, CDCI3) 5 1 . 35 ( 9H, s ) , 1 . 50-2 . 22 (lOH, m) , 
3.15 (2H, d, J=13.2 Hz), 6.53 (IH, d, J=15.4 Hz), 7.12- 
20 7.30 (4H, m)/7.42 (2H, d, J=8.4 Hz), 7.49-7.60 {4H, m) , 
7.82 (IH, d, J=15.4 Hz), 8.79-8.98 (IH, m) . 
IR (KBr) 3238, 1672, 1618, 1543, 1514, 1358, 1252, 1167, 
852, 793 cm'^ 

Anal. Calcd. For C^jHj^NOjSP 

25 Calcd. C, 70.85 ;H, 6.97 ; N, 2-85 ; P, 6.30. 
Found. C, 70.61; H, 6.90 ; N, 2.89 ; P, 6.17. 
Working Example 271 (Production of Compound 271) . 

Under nitrogen atmosphere, to a solution of 2-(4- 
m^thyiphehyi)benzofuran-5-carboxylic acid (130mig) in THF 

30 (10ml) were ddded at rboixi tein£>erature oxalyl chloride 

(0.07ml) and a drop of DMF; and the mixture was istirred for 
1 hour . Under reduced pressure , the solvent was evaporated, 
and the residue was dissolved in TMF ( 20ml) . To the mixture 
were added at o'C l-(4-aminobenzyl)phpsphorinarie-l-oxide 

35 (126mg) and triethyl- amine (0.15ml), and the mixture was 
stirred at room temperature for 3 hour. The mixture was 
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" added to vigorously istirired water to stop the reaction and 
extriactedVith ethyl acetate; The'^brgahic layer was washed 
with sat iir at ed brine, dried with maghesium sulfa'te euld 
concentrated. The. resultih crysta:is were recrystallized 
5 frpih ethahol to give colorless crystals of 2-(4- 

me thyliphehyi ) - N- ( 4 -pen t ame thy lenephosphorylmethyl - . 
phenyl ) behzofurari - 5 - carboxamide (Compound 271) (1 34 . 6ing ) . 
■ m. p.. ■ 297-/29^6 'XJ^ ' 

^»^NMR C20dWH2^CDCl3^ <5 1^*2-2 ; 16 (lOHVm)/ 2.42 (3H, s), 
10 3.17 :{2H, d/-J=i3.2 Hz) , 7C04 (IH. s) , 71.24-7.33 (4H, m) / 
7^5&^in-a. J^me Hz), 7^67 (2H, d, ;J=8.4 Hz ) ; 7 • 76-7 . 85 
(3H, m)/ 8.14 (IH, d, J=1.8 Hz), 8.15-8.19 (IH, m) . 
IR(KBr) 3390, 2929, 1657, 1524, 1323, 1230, 1161, 1132, 
849, 824, 800, 760 cm"^ 
15 Anal. Calcd. For C^aHjaNOjP 

Calcd. 73.51 ; H, 6.17 ; N, 3.06. 

Found. C, 73.45 ; H, 5.89 ; N, 2.83. 
Working Example 272 (Production of Compound 272) 

To a splution of 2- ( 4-methylphenyl)benzofuran-6- 
20 car boxy lie acid (130mg) in THF (10ml) were added oxalyl 
chloride (0« 07ml) arid a drop of dimethylf ormamide at room 
temperature, and the mixture was stirred for 1 hour. Under 
reduced pressure; the solvent was evaporated, and the 
residue was dissolved in THF (20ml) . To the mixture were 
25 added at 0*C l-(4-aminobenzyl)phosphorinane-l-oxide 

(126mg) and trie thy lamine (0.15ml) > and the mixture was 
stirred at room temperature for 20 hours. The mixture was 
added to vigorously stirred water to stop the reaction and 
ektracted with dichiorome thane , and the organic layer was 
30 washed; with -sat uraited brine. Under reduced pressure, the 
mixture was concentrated, and the residue was 
recrystallized from ethanol to give pale yellow crystals 
of 2 - ( 4 -methyl -phenyl ) -N- ( 4 -pentamethylenephosphoryl - 
methylphenyi ) behzbf uran- 6 -carboxamlde (Compound 272 ) 
35 (149.9mg) . 

m.p. >300 *C 
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IR (KBr) 3224. 1651, 1535, 1512, 1323, 1165, 845, 820 can"^ 

'. . ■ 

* . . ' ' • ' ■ ' • " ... 

Anal. Calcd. For C28H28NO3P 
Calcd. C, 73i51 ; H, 6.17 ; N, 3.06. 
Found. C, 73.50 ; H, 6.17 ; N, 2.92. 
5 Working Example 273 (Production of Compound 273) 

To a isolutlon of 7- ( 4-methylsul£pnylphenyl) -2^ 3- 
dihydro-l-benzoxepine-4-carboxylic acid'(lOOihg) in THF 
(10ml) were added at room temperature oxalyl chloride 
(0.05ml) and a drop of DMF, and the mixture was stirred for 

10 1 hour . Under reduced pressure, the solvent was evaporated, 
and the residue was dissolved in THF ( 20ml) . To the mikture 
were added at 0*C 4- [N-methyi-N- ( tetrahydr6pyr€ui-4-Yl) - : 
aminomethyl 1 aniline ( 7 Img ) and trie thylamine ( O . 1ml ) , and 
the mixture was stirred at room temperature for 16 hours . 

15 The mixture was added to vigorously stirred water to stop 
the reaction and extracted with ethyl acetate. . The organic 
layer was washed with saturated brine and dried with 
magnesium sulfate. Under reduced pressure , the mixture was 
concentrated, and the residue was purified with column 

20 chromatography (ethanol/ethyl acetate=l:3) and 

recrystallized from ethanol to give colorless crystals of 
7 - ( 4 -methylsulf onylphenyl ) -N- [ 4 - [ N-methyl-N- ( tetra- 
hydropyran- 4 -yl ) aminomethyl ] phenyl ] - 2 , 3 -dihydro- 1 - 
behzoxepine-4-carboxamide (Compound 273) (123mg). 

25 ' m.p. 233-235 *C / ' ' ■ V ■ ^"^ ' ; / " • ' 

:^H-NMR (200MHz, CDClj) <5 1 . 62- 1: 82 ( 4H, m) , 2 . 21 ( 3H, s)> 
2.56-2.73 (lH,'m) , i3.04-3li5 (2H, m) , 3vl0 (3H, s) , 3.31-3.43 
(2H, m) , 3.57 (2H, s), 3.99-4.09 (2H; ni) , 4.39 (2H, t, J?=4.5 
Hz) , 7.12 (IH, d, J=8.4 Hz) , 7.24-7.35 (3H; m) , 7.46-7.60 

30 (5H, m), 7.74 (2H, d, J=8.6 Hz), 8.00 (2H/ d, J=8.6 Hz). 
IR (KBr) 3292, 1645, 1524, 1308; 1144 cm"^' 
Anal. Caicd. for C31H34N2O5S ^-^ -'■ .-y"''' ' ■ ' 

Calcd. C, 68. fl; H, 6.27 ; N, 5.12 ;S, 5.87. 
Found. C, 67.94 ;H, 6.40 ; N, 5.09 ;S, 5.90. 

35 Working Example 274 (Production of Compound 274) 

Under nitrogen atmosphere, to a solution of (E)-3- 
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[ 5- ( 4 -isoprbpyiphehyl ) thiopheh- 2-yi 1 aciryllc -acid ( ISOxng ) 
In TitF ( 10ml) were added at room temj^eir^ture oxalyl chloride 
(O.dVml) and a d^op of DMF, and'the mikture was stirred for 
1 hour . Under reduced pressure , the solvent was evaporated , 
5 and th^ aresidue was dissolved ih^THF { 20ml) :^ To the mixture 
were added at 0*C 4-[N-methyi-N^(tetrahydropyran- 
yi Vaminbme thy 1 1 eihilih^^ (il6mg) and trie thy lamihe (0.15ml) , 
and the mixture was stirred at room temperaiture for 4^^^ r 
The rnixture was added to vigorously stirred^ater to istop^ 

10 th4^ ireact ion and extracted! with eMyi 'aicet ate J The organic 
^ layer was waW^hed with saturated brine, dried with magnesium 
sulf a;te , cohcentrat<ad a!hd purif ifed with column 
chrbmatbgr^phy (ethanol/ethyl acetate='l:4> and 
recrystallized from ethyl acetate/hexaiie to give yellow 

1 5 crys tails of (E)-3-[5-(4 - isoprbpylpheny 1 ) thibphen - 2 -y 1 ] - 
N- [ 4 - [ N-methyl-N- ( tetrahydropyraji- 4 -yl ) aminomethyl 1 - 
phenyl 1 aery lamide (Compound 274 ) ( 162 • 9mg) . 
ra.p. 187-189 *C 

^H-NMR (200MHz, CbClj) dl.27 (6H, d, J=6-8 Hz), 1.54-1.84 
20 (4H, m), 2.21 (3H, s ) , 2 . 55-2 . 72 ( IH , m) / 2 . 84-3 . 01 ( IH, 
m), 3.30-3.44 (2H/m), 3.56 ( 2H/ s ) , 3 . 97-4 . 10 (2H, m), 6.31 
(IH, d, J=15. 4 Hz) , 7;19-7.35 (7H; m) , 7.49-7.61 (4H, m) , 
7-84 (1H; di; 'j=i5.4 Hz). 

IR (KBr) 3315, 1664, 1606, 1535, 1512, 1408, 1335, 1169, 
25 829, 804 cm'^ 

Anal. Calcd. for C29H34N2O2S 

Caicd/ e, 73.38 ; H, 7.22 ; 5.90 ; S, 6-:76. 

Fourld. C, 73.12 ; H, 7.34 ; N, 5.88 ; S; 6.83. 
Wbrkihg Ekample 275 (Pr bduct ion of Compound 275) 

30 A solution of 7- ( 4-methylthiophenyl) -N- [ 4- [N- 

methyl -N- ( 4 - tetrahydropiyran- 4 -yl ) aminomethyl ] phenyl ] - 
2 , 3-dihydro-l-benzoxepine-4-carboxamide ( llOmg) and 
soditun periodate (48mg) in iaethanol/water (40/15ml} was 
stirired at room temperature for 2 days. Under reduced 

35 . pressure, the mixture was concentrated, and to the residue 
was added water . The mixture was extracted with chlorof orm . 
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The organic layei* was' washed with saturated brine and dried 
with magnesium sulfate. Under reduced pressure, the 
mixture was concentrated > and the residue was purified with 
column chromatography (ethanol/ethyl acetate=l:l) and 
5 recrystallized from ethanol/ethyl acetate to give colorless 
crystals of 7-(4-methylsulflnylphenyl)-N-[4-(N-methyl- 
N- ( 4-tetrahydropyran-4-yl) amlnomethyl]phenyl] -2 , 3r 
dlhydro-l-b(enzoxeplne-4-carboxamlde (Compound 275) 
(15.5mg). 

10 ^H-NMR (200MHz, CDCla ) 6 1 . 52- 1 . 83 ( 4H, m) , 2-21 (3H, s), 
2.52-2.74 (IH, m), 2.77 (3H/ s) , 3.10 (2Hv tv J=4.4 Hz), 
3.29-3.43 (2H, m) , 3.57 (2H, s), 3- 98-4 ^ 10 ( 2H, m) , 4;39 
(2H, t, J=4.4 Hz), 7.11 (IH, d, J=8 . 0 Hz ) , 7 . 23-7 . 35 (3H, 
m), 7.44-7.63 {5H, m) , 7.71 (4H, s). 

15 IR (KBr) 3327, 1649, 1515, 1410, 1315, 1240, 1038, 822 cm"^ 
Working Example 276 (Production of Compound 276) 

Under nitrogen atmosphere , to a solution of (E)-3- 
[5-(4-tert-butylphenyl)thiophen-2-yl]acryllc acid (130mg) 
in THF (10ml) were added at room temperature oxalyl chloride 

20 (0.06ml) and a drop of DMF, and the mixture was stirred for 
1 hour . Under reduced pressure , the solvent was evaporated , 
and the residue was dissolved in THF (20ml) . To the mixture 
were added at 0*C 4- (N-methyl-N- ( tetrahydropyran-4- 
yl ) amlnbmethyl ] aniline ( 1 0 9mg ) and trie thylamlne (0.1 3ml ) , 

25 and the mixture was stirred at room temperature for 6 days. 
The mlkture was add^d to vigorously stirred water to stop 
the reactidn and extracted with ethyl adetate . The organic 
layer was washed with saturated brine , dried with magnesium 
sulfate and concentrated. The residue was purified with 

30 column chromatography (ethanol/ethyl acetate=l:4) and 

recrystallized from ethyl acetate/hexahe to give yellow 
crystals of (E)-3-[5-(4-tert-butylphenyl)thlophen-2- 
yll -N- [ 4- [ M-methyl-N- ( tetrahydropyran-4-yl)amino- 
itiethyl 1 phenyl ] acrylamlde ( Compound 276) (107. 3mg ) . 

35 in. p. 216-220 

^H-NMR (200MHz. CDCI3) 6 1.35 (9H. s). 1.50-1.86 (4H, m) , 
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2.2i (3H, s)V 2i51-2.76 (IH. m) , 3.30-3.45 (2H. m), 3.57 
(2H, s) / 3.9^^^^^^ (;2k:rai) / 6^:^2/'{^m. ^, J=14..8 Hz). 

7.21-7.35 (5Hj'm)V 7.43 (2H 7.51-7.61 (4H, 

m); 7?84 (IH, d, J=i4.8 Hz) : ' " 
5 IR (KBrr 33(20 ; 1666 V l1Sbe/ 831 cm'^ - 

Anal, baled, for CjoHaeN^O^^^ilHjO - - 
Calcdi; C, 73.46 ; H/7i44 ; N/ 5w71- 
Found. C, 73.41: V H; 7/41 ; N, SiS3\^ ■ 

Working Ekinit)ie 27^^^^^^ (Production of Corajpbund 277^)'t y:: -:: : ^ 
10 ' Uhdeit nitrdgOT^ ^a^ a -solution ^'df '.2>:( 4>p 

methylphenyi)behz6fur inqTHF 
(lOml) Wer<e added at' room temp - = 

(0.1ml) cind a drop of DMF; and the mixture was stirred for 
1 hour . Under reduced pressure , the solvent was evaporated., . 
15 and the residue was dissolved in THF (20mi) . To the mixture 
were added at 0*C 4- [N-methyl-N- ( tetrahydropyran-4^- 
yl ) aminomethyl ] aniline ( 19 2mg ) and trie thy lamine (0.2 2ml ) , 
and the mixture was stirred at room temperature for 18 hours . 
The mixtiire was added to vigorously stirred water to stop 
20 the reaction euid extracted with chloroform. The organic 
layer was washed with saturated brine, dried with magnesium 
sulfate and concentrated- The resulting crystals were 
recrystallized from ethanol to give colorless crystals of 
2- ( 4 -methylphenyl ) -N- [ 4 - (N-methyl~N- ( tetrahydropyran-4 - 
2 5 yl ) aminomethyl ) phenyl 1 benzof uran- 5 - carboxamide ( Compound 
277) (295.8ing) . 
m.p. 233-236 *C 

^H-NMR (2OOMH2; CPCI3) ffl.62-1.83 (4H, m)/ 2.22 (3H, s), 
2.42 (3H, s)V 2:57-2.72 (lH,m) m) , 3.59 

30 (2H, s), 3.99-4.09 t2H, m) , 7-03 (IH, ;s), 7.31-7.36 (4H, 
m), 7.56-7.64 (3H/m), 7 . 76-7 . 82 (3H/ m) , 7 . 87 (IH, s), 8.11 
(IH, d, J=1.4 Hz) . 

IR (KBr) 3388, 2943, 1647, 1597, 1525, 1408/1319, 1148, 

■ ■ • ■ • ■ . * 

794 cm"^ 

35 Anal. Calcd. For CajHaoNjOa 

Calcd. C, 76.63 ; H, 6.65 ; n/ 6.16. 
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Found. C, 76.61 ; H, 6.47 ; N, 6.00. \ . 

Working Example 278 ( Production . of Compound 278) 

To a solution of 2-(4-methylphenyl)benzofuran^6- 
carboxyllc acid (200mg) In THF (10ml) were added at room 
5 temperature oxalyl chloride ( 0 . 1ml ) and a drop of DMF , and 
the mixture was stirred for 1 hour. Under reduced pressure, 
the solvent was evaporated/ and the residue was dissolved 
in THF (2 Oral). To the mixture were added at olC 4-[N- 
m^thyl-N- ( tetrahydropyran- 4 -yl ) amlnomethyl 1 aniline 
10 (192mg) and triethylamlne (0.22ml), and the mixture was 

• •■ 

stirred at room temperature for 4 hour.: The mixture was 
added to vigorously stirred water to stop the reaction and 
extracted with dlchlorome thane . The organic layer was 
washed with saturated brine and dried with magnesium 

15 sulfate. Under reduced pressure/ the mixture was 

concentrated, and the residue was purified with column 
chromatography ( ethanol/ethyl acetate^l : 4~*1 : 2~^2 : 1 ) and 
recrystallized. f rom ethanol to give pale yellow crystals 
of 2- ( 4-methylphenyl) -N- [4- [N-methyl-N- ( tetrahydro- 

20 pyran- 4 -yl ) aminomethyl ] phenyl ] benzof uran- 6 - carboxamlde 
(Compound 278) (280mg). 
m.p. 224-227 

^H-NMR (200MHz, CDGI3) 6 1.41-1.82 (4H, m) , 2.22 (3H, s) , 
2.42 (3H, s), 2.56-2.74 (iH,m), 3.32-3.44 (2H, m), 3.59 
25 (2H, s), 3.98-4.12 (2H, m) , 7.02 (IH, s) , 7.25-7.37 (4H, 
m), 7.61-7.66 (3H, m), 7 . 72^7 . 81 (3H, m) , 7.92 (IH, s), 8.07 
(IH, s). 

IR (KBr) 3304, 1647, 1520, 1313, 822 cm"^ 
Anal. Calcd. for C29H30N2O3 

30 Calcd. C, 76.63 ? H, 6.65 ;N, 6il6. 
Found. G; 76.79 ; H, 6-39 ; N, 6.13. 
Working Example 279 (Production of Compound 279). 

To a solution of (E) -3- [ 5^ (4-methylphenyl)thiophen- 
2-yl 1 -N- I 4 - [N-methyl-N- ( tetrcihydropyran-4 -yl ) amlnor 

35 methyl ] phenyl ] acrylamide (lOOmg) in DMF (3ml) was added at 
room temperature methyl iodide ( 0 . 5ml ) , and the mixture was 
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... . . ' . • • - ' • . ■ - • • 

stirred for 2 daysJ Under reduced pries sure , the mixture: was 
conbeiitrated^ ^ and to : the residue 'was .added acetonitrlle . 
The resulting crystals were colledted by filtration tovigiye 
yellow ^crystals of N> Nr^ dimethyl -N- 1 4 - [ [ ( E ) - 3 - [ 5 - ( 4 - 
5 methylphenyl) thiophen-2-yll-2Tprppe^ 

4-tetrahydropyranyl ammonivmi iodide (Compound 279) 
(lOlilmg) • ^ 

m.p. .v^i^-zie; s . ■ 

^H-NMR (200MHz, DMSO-d J dl. 74-1.9? ( 2H/m) , 2 . 09-2 . 22 (2H, 

10 Ih) , 2. 34 ( 3H> s^ ^ 2 J87 (6H, .br s)v, 3.24-3 .42 t2H,>;m) .\ 
3.48-3.66 (IH, m)V' 4.00-4.11 (2H; m) , 4.46 ( 2ii,/s ) , 6 .58 
( iHvVdv J»15.4 Hz) > 7.2-7 (2H^ d; J=7 . 9:Hz) ^ 7 . 44r 7 . 58 (4H,, 
m), 7.61 (2H; d, J^7.9 Hz), 7.76 (IH, d, J=15.4.Hz), 7.82 
(2H, d, J=8.8 Hz), 10.43 (IH, s). 

15 IR (KBr) 3165, 1675, 1606, 1525, 1155, 814 cm"^ 
Anal. Calcd. for GjaHjaN-pOjSI ' 0 . SH^O 
Calcd. C, 56,28 ; H, 5.74 ; N, 4.69. 
Found. C, 56.04 ; H, 5.71 ; N, 4.71. 
Working £xam;ple 280 (Production of Compound 280) 

20 To a solution of (E) -N- [4- [N-methyl^N- { tetrahydro- 

pyrah- 4 -yl ) araihome thy 1] phenyl J - 3 - [ 5 ( 4 r isopropyl- 
phenyl ) thiophen- 2 ryl ] acrylamd.de ( 80mg ) in DMF. ( 5ml ) was 
added at room temperature methyl iodide (0.04ml), and the 
mixture was stirred for 3 days. Under reduced pressure, the 

25 solvent Was evaporated, euid to the residue was added 

acetonitrlle^ The resulting crysitals were collected by 
filtration to give yellow crystals of N,N-dimethyi-N- 
[4- [ [;(E)-3- [5-(4-isopropylphenyl)thiophen-2-yll-2- 
propenoyllaminol benzyl] -4-tetrahydropyranyl cunmonium 

30 iodide (Compound 280) (76.9mg). 

• m. p. ,-■^217-220- X;-. - y C-^ : --: 
^H-NMR ( 200MHz , DMSOrdi) 1 . 23 ( 6Hi d, J=7. 0 Hz ) , 1 . 72-2 . 01 
(2H, m), 2.08-2.23 (2H, m) , 2 . 79-3 . 01 (IH, m), 2.87 (6H, 
s) , 3.25-3.44 (2H, m), 3.49-3.68 (IH, m) , 3.99r4.12 (2H, 

35 m), 4.46 (2H, s), 6.58 ( IH, d, J=15 .4 Hz ) , 7.33 (2H, dJ=8-5 
Hz), 7.44-7.57 (4H, m) , 7.63 (2H, d, J-8.5 Hz), 7.76 (IH. 
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d, J=»15.4 Hz); 7V82 (2H, d, J«8.8 Hz), 10 . 42 ( IH, S ) . ^ 
IR {KBr) 3298, 1654, 1608^ 1527, 1452, 1417, 1323; 125^^; 
1163, 843v 802 cm^^ ^ : 

Anal* Calcd. for CioHa^NjOjSI ^ * ; 

5 Calcd. C, 58.44 H, 6.05 ; N, 4;54. 
Found. G, 58.24 ; H, 5.83 ; N, 4.27. ^ 
Working Example 281 (Production of Compound 281) 

To a solution of 2 ( 4 -methylphenyl ) -N- [ 4 - ( N- 
methyl-N- ( tetrfiLiiydropyran^4-yl) aminomethyl)phenyl] 

10 benzofuran-5-carboxamlde (120mg) In DMF (20ml) was added 
at room temperature methyl Iodide (p. 04ml) , and the mixture 
was stirred for .24 hours. Under reduced pressure, the 
solvent was evaporated, and to the residue was added ethanol. 
The resulting crystals were collected by filtration to give 

15 yellow crystals of N,N-dimethyl-N-I4-( [2-(4-methyl- 
phenyl)benzofuran-5-carbonyllamlno] -benzyl] -4-tetra- 
hydropyranyl ammonium iodide (Compound 281) (142. Img). 
m.p- 208-212 *C 

^H-NMR (200MHz, DMSO-di ) 5 1 • 71-2 . 01 (2H, m) , 2.12-2.23 (2H, 
20 m), 2.39 (3H, s), 2.89 (6H, s), 3.10-3.43 (2H, m), 3.48-3.69 

(IH, m) , 4.03-4.15 (2H, m) , 4.48 (2H, s), 7.36 (2H, d., J=8.0 

Hz), 7.53-7.59 (3H, m) , 7.77 (IH, d J=8.4 Hz), 7.85-7.99 

(5H, m), 8.29 (IH, d, J=1.8 Hz), 10.52 (IH, s). 

IR (KBr) 3277, 1643, 1595, 1525, 1468, 1416, 1325, 842, 820, 
25 789; 762 cm"^ 

Anal. Calcd. for C30H33N2O3 I I. OH^O 

Calcd. C, 58.64 ; H, 5. 74 ; N, 4.56. 

Found. C, 58^.98 ; H, 5 . 62 , ; N, 4 . 55 . 

Working Example 282 (Production of Compound; 282) ^ 
30 To a solution of 7-(4-methoxyphenyl) -2,3-dihydrQ- 

l-benzothiepine-4-carboxyllc acid (150mg) inxTHF (10ml) 
were added at room temperature oxalyl chloride (0.13ml) euid 
a drop of DMF, and the mixture was stirred for 1 hour. Under 
reduced pressure, the solvent was evaporated, and the 
35 residue was dissolved in THF (20ml). To the mixture were 
added at 0*C 4- [N-methyl-N- ( tetrahydropyran-4-yl)amino- 
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methyl janlline (116mg) and triethylamine ( 0 ; 2ml.J , and the- 
mixture was stirred at room temperature : f or -4 hours ; The 
mixture was added: to vigordusly stirred water to. .stop -the 
reaction and extracted with methyl, acetate.. "The organic 
5 layer was washed with saturated brine, iand dried, with 

magnesium sulfate. Under reduced pressure., the .mixture was 
concentrated, and the residue was purified with column 
chromatography ( ethanol/ethyl acetat e= 1:4) and 
tecrystallized from ethanol/diethylether to give pale 
10 yellow crystals of 7- ( 4-inethoxyphenyl) -N- [4- (N-methyl- . 
N- ( tetrahydrppyran- 4 -yl ) aminomethyl ] phenyl 1 -2 , 3 - 
dihydro-l-fbenzothiepine-4-carboxamide; (CdmpiDund 282) 
( 128 . 5mg) . 
m^p. 162-164 *C 

15 ^H-NMR (200MHz, CDCl, ) <5 1 . 61-1 . 83 (4H, ,m), 2.21 (3H, s)^ 
2.55-2.72 (IH, m) , 3.05-3.10 (2H, m) , 3.26-3.44 (4H, m) , 
3.57 (2H, s), 3.86 (3H, s). 3.96-4.09 (2H, m) , 6.98 (2H, 
d, J=8.8 Hz), 7.32 (2H, d, J=8.4 Hz), 7.35-7.43 (2H, m) , 
7.48-7.57 (6H, m) , 7.68 (IH, br s) . 

20 IR (KBr) 3332, 1647, 1515, 1248, 818 cm*^ 
Anal. Calcd. for CjiHa^NjOjS 
Calcd. C, 72.34 ; H, 6.66 ; N, 5 . 44 • 
Found. 72.25 ; H, 6.67 ; N, 5.43. 

Working Example 283 (Production of Compound 283) 

25 To a solution of 7- ( 4-methoxyphenyl) -2 , 3-dihydro- 

l-benzothiepin6-4-carboxylic acid (200mg) in THF (10ml) 
were added at room temperature oxalyl chloride (0 .30ml) euid 
a drop of DMF^ and the mixture was stirred for 1 hour. Under 
reduced pressure, the solvent was evaporated, and the 

30 residue was dissolved in THF (20ml) ^ To the mixture were 
added at 0*C 4- [N- ( 4 , 4-ethylenedioxycyclohexyl) -N- 
methylaminomethyl] aniline (0.20g) and triethylamine 
(0.3ml), and the mixture was stirred at room temperature 
for 4 hours. The mixture was added to vigorously stirred 

35 water to stop the reaction and extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried 
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with magnesium sulfate. Under reduced pressure, the 
mlxtiire was concentrated, euid the residue solid was 
recrystalllzed from acetone/diethylether to give pale 
yellow crystals of N-(4-[N-(4>4-ethyienedloxy- 
5 cyclohexyl )-N-methylaminomethyl] phenyl] -7- (4-^inethoxy- 
phenyl ) ^ 2 /3 - dlhydro - 1 -benzbthlepine - 4 - carboxamlde 
(Compound 283) (2;26.4mg). 
m.p. 198-201 

^H-NMR {200MH2, CDCI3) 5 1 . 45-1 . 91 (8H, m) , 2.21 (3H, s), 
10 2.44r^2,65 (IH, m)> 3.03-3.10 (2H,- m) , 3.26-3.31 (2H, m) , 
3.57 (2H, S), 3'.86 (3H, s), 3.95 (4H, s), 6.98 (2H, d, J=8.8 
Hz), 7.32 {2Hv d, J=8.4 Hz), 7.37-7.43 (2H, m), 7.46-7.60 
(6H, m) , 7.68 (IH; br s). 

IR (KBr) 3359, 1651, 1514, 1252, 1103, 1030, 926, 830 cm"^ 

15 Anal. Calcd. f or Ca^HaeN^O^S • 0 . 3H2O 

Galcd. C, 70.88 ; H, 6.75 ; N, 4.86. 
Found. C, 70.86 ; H, 6.70 ; N, 4.77. 
Working Example 284 (Production of Compound 284) 
To a solution of N- [4- [N- ( 4 , 4-ethylenedioxy- 

20 cyclohexyl) -N-methylaminomethyl] phenyl] - 7- ( 4-inethoxy- 
phenyl ) - 2 , 3 -dlhydro - 1 -benzothiepine - 4 -carboxamlde 
(130mg} In THF (15ml) was added at room temperature 6N 
hydrochloric acid (Iml), and the mixture was stirred for 
66: hours . To the mixture was added sodiiun bicarbonate 

25 . solution, and extracted with ethyl acetate.. The organic 
llayervwas washed with saturated brine and magnesium sulfate . 
Under reduced pressure, the mixture was concentrated, and 
the resulting solid was recrystalllzed from ethyl 
acetate /hexane to give pale yellow crystals of 7- (4- 

30 metlioxyphenyl!) -N- 1 4 - [N-methyl-N- ( 4-oxocyclohexyl) 

aminomethyl ] phenyl 1 - 2 , 3 -dlhydro r 1 -benzothiepine- 4 - 

.J 

carboxamlde (Compound 284) (78.3mg). 
m.p. 133-139 *C . 

.^H-NMR (200MHz, eDCl3) <5 1.74-2,19 (4H, m), 2.23 (3H, s), 
35 r2.30-2.59 (4H, m) , 2.81-2.97 (IH, m) , 3.04-3.10 (2H, m) , 
3.26-3.32 (2H, m) , 3.60 (2H, s), 3.86 (3H, s), 6.98 (2H, 
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d. :J.«9.*2 Hz),/ 7.33 (2H, Jf»8.4:Hz), 7.38-7.43 (2Hj, m), 
7.48r7^58 ;(6H; m), 7.71 (IH, br s).- 

IR(KBr) 3273, 1711, 1651, 1605, 1515, 1408, 1317. 1248, 
1180 , 820 cnT^ . ; ^ 

5 Anal. Calcd. for: CajHa^NjOjS^O. 2H2O 

Calcd. C, 72.48 ; H, 6.54 ; N, 5.28. 
found. C, 72.33 ; H, 6^42 ; N/ 5>13.. 
Working Example 285 (Production of Compound 285) 
. \ To a solution of 7-(4-morpholinophenyl)(-2,3-:d^^^ 
10 l-:benzothiepiner 4rceu:.b;oxyiic acid .( 150mg ) and . Irhydrpjcyrv 
. benzptriazole (O.llg) in DME (5ml); was added at room .,.^ . 
temperature l-ethylT3-^ (3-dimethylaminopropyl)carbOr . j 
diimide hydrochloride (0.1 6g) ,.and the mixture was. stirred 
for 1 hour . To the mixture was added a solution of 4 - 
15 [ N-methyl-N- ( tetrahydropyran- 4— yl ) aminomethyl ] cuiiline 

(135mg) and triethylamine (0.11ml) in DMF (5ml), and the 
mixture was stirred for 18 hours. Under reduced pressure, 
the mixture, was concentrated, and to the mixture was added 
water. The mixture was extracted with ethyl acetate, and 
20 the organic layer was washed with saturated brine and dried 
with magnesium sulfate. Under reduced pressure, the 
solvent was evaporated, and the residue was purified with 
column chromatography (ethanol/ethyl acetate=l : 2) to give 
yellow crystals . of N- £4- [N-methyl-N- ( tetrahydropyran-4- 
25 yl ) aminomethyl Jphenyl 1-7- (4-morpholinophenyl) -2,3 - 

dihydro-i-benzothiepine-4-carboxcimide (Compound 285) 
(11.3 . 9mg ) . . 
m.p. 255r259 

^H-NMR (200MHz, CDCI3) <5 1.63-1,84 (4H. m) , 2.21 (3H. s), 
30 2.55-2w76 (IH, m) , 3.02-3,10 (2H, m) , 3.19-3.46 (8H, m) , 
3.58 (2H,s), 3.85-3.93 (4H. m) , 3.98-4.10 (2H, m) . 6.99 
(2H, d, J=9 ;2 Hz) , 7.32 (2H, d, J^&.A Hz), 7.37-7.45 (2H, 
m), 7.49-7.58 (6H, m) , 7.67 (IH, br s). 

IR (KBr) 3288, 1653, 1606, 1522, 1232, 1119. 928, 816 cm'^ 
35 Anal. Calcd. for C34H35N3O3S - 0 . 5H2O 

Calcd. C. 70.56 ; H, 6.97 ; N, 7.26. 
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Found. C, 70.43 ; 6.83 ; N, 7.22. 

Working Example 286 ( Product idn. of Gompound 2aj6)- 

To a solution: of 7 • ( 3> 4 -methylenedloxyphenyl ) - 2 , 3 - 
dihydro-l-benzothleplne-4,-r.carboxyllc;. acid (150mg) in THF 
5 (lOml) was added at room temperature oxalyl chloride 

(0.08ml) and a drop of DMF. and the mixture was stirred for 
1 hour . Under reduced pressure , the solvent was evaporated , 
and the residue was dissolved In THF (20ml). To the mixture 
were added at 0*C 4-[N-methyl-N-(tetrahydropyran-4- 
^0 .yl)amlnomethyl] aniline (I12mg) and tr ie thy lamine (0 . 13ml) , 
and the mixture was stirred at room temperature for 18 hours . 
The mixture was added to vigorously stirred water to stop 
the reaction and extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried with 
15 magnesium sulfate . Under reduced pressure , the mixture was 
concentrated, euid the residue was purified with coliimn 
chromatography (ethanol/ ethyl acetate=l:3) and 
recrystallized from ethanol to give colorless crystals of 
7- ( 3 , 4 -methylenedloxyphenyl) -N- [ 4- [N-methyl-N- ( tetra- 
2 0 hydr opyr an - 4 -y 1 ) aminome thyl 1 phenyl 1-2,3- dihydr o - 1 - 

benzothiepine-4-carboxamlde (Compound 286) (183. 2mg). 
m.p. 193-194 X: 

*H-NMR (200MHz. CDGl,) <5 1 . 52-1 .83 (4H, m) . 2.21 (3H. s). 
.2;54-2.72 (IH. m) , 3 • 04-3 . 10 (2H, m) , 3 . 23-3 . 44 (4H. m). 
25 3.57 (2H, s). 3.98-4.09 (2H, m), 6.01 (2H, s), 6.88 (IH. 
vdv;j=8.8.Hz) , 7.01r7.07 (2H,, m) , 7 . 29-7. 38 ( 4H, m) , 7 .46-7 . 58 
(4H.,m), 7.68 (IH. br s). 

,IR (KBr) 3334, 1647, 1506, 1475, 1408, 1313, 1232, 1041, 
■ '818 :cm*^ 

30 Anal. Galcd. f or GjiHa^NjO^S . 

Galcd. C, .70.43 ; H, 6 . IQ ; . N, 5 . 30 . 

Found. C, 70.28 ; H, 5.94 ; N, 5.14. 

Wo^'king -Example 287 (Production of Compoiand 287) 

- To a solution of 7- (4-ethoxyphenyl) -2,3-dlhydrp-l- 
35 benzoxepine-4-carboxyllc acid (200mg) in THF (10ml) were 

added at room temperature oxalyl chloride (Oillml) and a 
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drop, of DMF,- and .the.mixture stlrted f or .1 hour . ;. Under,, 
reduced -pressure; the mixture was concentrated,. an4 the. 
residue wasv d£^ssolyed. in . THF. .(20[nl ) . To 'the; mixture was 
. added :a solution of added at 0^ 4-(N-(4,4-ethylenedioxy- 
5 cyclohexyl)-N-methylaminomethyi I aniline (0.19g) and 

triethylamine (0*13ml) in THF {5ml), and the mixture was 
stirred at room temperature for 16 hours. To the mixture 
was added water, and the. mixture was extracted yritti ethyl 
acetate; The o^^ganic lay^r was washed with saturated brine 
10 and dried with magnesium isulfate. Under re^duced pressure, 
the solvent was evaporated, and the residue was purified 
with column chromatography (ethanol/ethyl acetate=l : 3.) and 
recrystaliized from ethyl acetate/ diisopropylether) to 
give colorless crystals of 7- ( 4-ethoxyphenyl) -N- [ 4- [N- 

15 {4v4-ethylenedioxycyGlohexyl)-N-methylaininomethyllr 
phenyl] -2 , 3-dlhydr6-l-benzoxepine-4-carboxamide 
(Compound 287) (119. Img) . The mother liquor was 
concentrated to give crude product (91.5mg). 
m.p. 172-174 *C 

20 ^H-NMR (200MHz, GDCI3) 5 1-44 (3H, t, J=7 . 0 Hz ) , 1 • 51-1 . 88 
(8H, m), 2,20 (3H, s), 2.44-2.64 (IH, m) , 3.08 (2H, t, J=4,6 
Hz), 3.56 (2H, s), 3.95 (4H, s), 4.08 (2H, q, J=7.0 Hz), 
4.36 (2H, t, J«4.6 H2), 6.96 (2H, d, J=9.0 Hz), 7.05 (IH, 
d, J»8.4 Hz), 7-32 (2H, d, J=8,4 Hz), 7.40-7.56 (8H, m). 

25 IR (KBr) 3350, 1651; 1515, 1493, 1242, 1101, 922, 829, 802 

cm"^ . ^ - ■ • . . 

Anal . Calcd. f or C35H40N2O5 

Calcdw C, 73.92 ; H, 7.09 ;N, 4.93. 

Found. C, 73.82 ; H, 7.01 ; N, 4.90. 

30 Working Example 288 (:Production of Compound . 28 8) 

To a solution of 7-(4-ethoxyphenyl)-N-[4^[N-(4,4- 
ethylenedioxycyclohexyl) -N -met hylaminomethyU phenyl ] - 
* 2,3-dihydro-l-benzoxepine-4-carboxamide {151.5mg). in THF 
(10ml) was added at room temperature 3N hydrochloric acid 

35 (2ml), and the mixture was stirred for 22 hours. To the 
mixture was added saturated sodium bicarbonate solution. 
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and the mixture was extjcacted wltli ethyl acetate v The 
organic layer, was washed with saturated brine and dried with 
magnesium sulfate. Under reduced pressure, the mixture was 
concentrated to give colorless solid, which was 
5 recrystalllzed from ethyl apetate/dllsopropylether to give 
colorless carf stals of 7 - ( 4-ethoxyphenyl ) -N- [ 4 - [ N- 
methyl-N- ( 4-oxpcyclohexyl) amlnome thy 1 ] pheny 1 1 - 2. , 3 - 
dlhydro-l-benzoxeplne-4-carboxamlde (Compound 288) 
(I03.5mg) . 
10 m.p. 146-148 

v^H-NMR (2G0piHz, CPCI3) (5 1.4i (3H, t, J=7 . 0 Hz ) , 1 . 80^2 . 19 
(4H, m), 2.23 (3H, s), 2.29-2.59 (4H, m) , 2 . 83-2 • 98 , ( IH/ 
m) , 3.04-3.12 {2H, m) , 3.61 (2H, s), 4.08 { 2H , q , J=7 . 0 Hz ) , 
4.34r4.39 (2H,m), 6.96 (2H, d/.J=8.8Hz), 7.05 (IH/d, J=8.4 
15 Hz), 7.33 {2H, d, J=8.0Hz), 7.41-7.57 (8H, m) . 

IR (KBr) 3329, 1709, 1645, 1518, 1495, 1242, 825 cm'* 
Anal. Calcd. for C33H3gN2O;^-0.25H2O 
Galcd. C, 74.91 ; H, 6.95 ; N, 5.29. 
Found. C, 74.68 ; H, 6.92 ; N, 5.28. 
20 Working Example 289 (Production of Compound 289} 

To a solution of 4- [ 1- { 4-methylphenylsulf onyl ) - 
plperldln-4-yl] -6 , 7-dihydro-5H-benzocyclpheptene-8- 
carboxyllc acid. (200mg) In THF (10ml) were added at room 
temperature oxalyl chloride (0.08ml) and a drop of DMP^ and 
25 the mixture was stirred for 1 hour. Under reduced pressure, 
the mixture was concentrated, euid the residue was dissolved 
In THE (20ml) . To the mixture was. added at oX^ a solution 
of .. 4- [N-methyl-N- ( tetrahydropyran-4-yl)amlnomethyl] - . 
aniline (114mg) and trlethylamlne (0.2ml} In THF (5ml) , and 
30 the nilxture was stirred at room temperature for 3 hours. 
To the mixture was added water, and the mixture was extracted 
with ethyl ace ta;te. The organic layer was washed with 
saturated brine and dried with magneslimi sulfate; Under 
reduced pressure, the mixture was, concentrated, and the 
35 residue was purified with column chromatography 

(ethanol/ ethyl acetatesl:3} and recrystalllzed from 
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^ ettianol: to ^glve cQlorless crystals of A^rl IrX 4-methyl- 
phenylsuif onyl ) piperldin- 4 -yl 1 - 

( tetrahydropyran - 4 ^yl ) aminomethyl] phenyl ^^^^ 6, .7 r-dlhydroj;^^^ 
SHrbenzocg^cloheptenerS-carboxamid^^^ 289} 

5 { 20 3 ; 5mgi) , ■ 

■ - m.pv. 175:-176; *C , r- ■ ..'..^ ^ ■ 

^H--NIW (200MHzv CDCl3) 5 1.66-1 v8 1.83-1.92 (4H, m) , 

2.04-2^17 .,(2^, m) , 2.21 (3H, s), 2 , 26-2 . 43, (3H, m) , 2.45 
(3H/s) , 2^65-2.71 (2H, ;m) , 2 . 76-t? . 86 C2K^ .m) , 3 . 30-^^ 

10 (2H, m), 3;.57 C2H, s), 3^87r (4H, -m), ^.97-7;^^ 

m);, 7>2:9r7>37:: ;(5H,; m) , 7^55 (2H, J=8 . 4 H2? ) , 7 . 58 (IH, 
s), .7.68 (;2H, d, J==8^2 Hz). 

IR(KBr) 3346, 1647, 1518, 1344, 1159, 926, 725, 546 

15 Anal. Calcd. for Ca^H^sNjO^S 

Calcd. C, 70.78 ; H, 7 - 22 ; N, 6 . 69 . 
Found. 70.71 ; H, 7.14 ; N, 6.46. 

Working Example 290 (Production of Compound 290) 
In THF (3.4ml} was dissolved 7- {5^methyl-2- 

20 ttiienyl ) - 2 , 3 - ditxydro- 1-benzoxepine - 4 -carboxyllc acid 

(340mg) , and to the mixture were added oxalyl chloride 
(0.198ml). euid DMF (one drop) while stirring at room 
temperature. The mixture was stirred at room temperature 
for 2 hours. Under reduced pressure, the solvent was 

25 : removed, and the resulting residue was dissolved in THF 
(5.1ml) ^ The mixture was added dropwise to a solution of 
4 ^ [ N-:methyl-N- ( tetrahydropyran- 4 -yl ) aminomethyl ] aniline 
(^pdrng) and trie thylamine (0 . 473ml) in THF (5 .1ml) , under 
ice-GOQling , and the mixture was stirred at room temperature 

30 for 13 hours. The mixture was poured into water, extracted 
/ withiethyl acetate, washed with saturated brine and dried 
with magnesium sulfate. Under reduced pressure, the 
solvent was removed, and the resulting residue was purified 
with silica gel column chromatography (ethyl acetate/ 

35 ethanol=2/l) and recryst alii zed from hexane/ethyl acetate 
to give N-[4- [N-methyl-N-( tetrahydropyran-4-yl)amino- 
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methyl ] phenyl ] - 7 - ( 5 -methyl- 2 - thienyl ) ~ 2 ^ 3 - dihydro - 1 - 

benzoxeplne- 4 -carboxamlde (Compound 290 ) ( 20mg ) , 

m.p. 129-130'C 

^H-NMR (200MHz, CDCI3) 5 1 . 50-1 . 82 ( 4H, m) , 2 . 21 (3H, s),2.31 
5 (3H, s),2.65 (IH, m) . 3,08 (2H, t, J«4.6Hz), 3,37 (2H, dt, 
J=11.2, 3.2Hz), 3.58 (2H, s), 4.04 (2H, m) , 4.37 (2H,t, 
J=4.6Hz) ,6.92 (IH, d, J=5-2Hz), 7.04 (IH, d, J=5.2Hz), 
7.18-7.52 (7H, ra), 7.51-7.56 (2H, mj 
IR (KBr) 

10 3294, 1653, 1597, 1514, 1498, 1456, 1406, 1315, 1248, 733cm-^ 

»...■•=. - . - ■ 

Working Example 291 (Production of Compound 291) 

In THF ( lOml) was dissolved 7-( 3-thienyl) -2, 3- 
dihydro-l-benzoxepine-4-carboxylic acid (240mg), and to 
the mixture were added oxalyl chloride ( 0 . 1 5ml ) and DMF { one 
15 drop) while stirring at room temperature, and the mixture 
was stirred at room temperature for 1 . 5 hours . Under 
red,uced pressure , the solvent was removed, and the resulting 
residue in THF (6ml) was added dropwise to a solution of 
4 - [ N-methyl-N- ( tetrahydropyran- 4 -yl ) aminomethyl ] aniline 
20 (247mg) an4 triethylamine (0.35ml) in THF (10ml), under 
ice-cooling, and the mixture was stirred at room temperature 
for 14 hours. The mixture was poured into water, extracted 
with ethyl acetate, washed with saturated brine and dried 
with magnesium sulfate. Under reduced pressure, the 
25 soJLy^nt was removed, and the resulting residue wais purified 
with silica gel column chromatography, (ethyl acetate/ 
ethanol=2/l) and recrystallized from hexane/ ethyl acetate 
to give N- [4- [Nrmethyl-N-( tetrahydropyran- 4 -yl) amino- 
methyl ] phei^yl ] -7-(3-thienyl) -2, 3-dihydro-l-behzoxepine- 
30 4-parboxam4.de (Compound 291) (18pmg). 
, m.pi 194-195*C 
^H-l!lMR (2pOMHz,CDCl3) 51.60-1. 84 (4H, m),2.22 (3H, s),2.69 
(IH, m), 3.09 (2H, t,'j=4.6Hz) , 3.36 (2H, dt, J=11.2, 2.6Hz), 
3.60 (2H,s), 4.04 (2H, m) , 4.34 (2H, t, J«4 . 6Hz ) , 7 . 03 (IH, 
35 d, j=8.4Hz), 7.25-7.42 (7H, m). 7.47 (IH, dd, J=8.4v 2.2Hz), 
7.54 (IH, s), 7.58 (IH. s), 7.67 (IH, s) 
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IR (KBr) 

330.6 ,ld45, 1604 /l5l4, 1496 ,1456 . 1408 , 132lVl230 ,781cm-^ 
Anal.. Calcd. for C2-H30N2O3S 

caicd/.c, 79:^86 

5 Found., C, 70.74; H, 6. 16; N.5.92 

. Working ;Bx€unple 292 (Production of Compound 292) 
; Zn TKT \OmX was dissolved in 7- ( 4-methyl-2- 

thijeny 1 ) - 2 , 3 - dihydr o - 1 - ben 2 oxetp ine - 4 - car boxy lie acid 
.(25pihg) , and to the mixture were, added oxalyl chloride 
10 C0.145m^) and pMF .(pne drpp) while s^tirring^^ at jropm 
t^mpjerature , and the ml^ 

for 2 hours. Under reduced pressure, the solvent was 
removed, and the resulting residue in methylene chloride 
(lOml) was added dropwise to a solution of 4-[N-methyl- 

15 N - ( t e tr ahy dr opyr an - 4 - y 1 ) aminpme thy 1 ] aniline ( 2 5 Omg ) and 
triethylamine (0.35ml) inTHF(5ml), under ice -cooling, and 
the mixture was stirred at room temperature for 13 hours. 
The mixture was poured into water, extracted with ethyl 
acetate, washed with saturated brine and dried with 

20 magnesium sulfate. Under reduced pressure, the solvent was 
removed, and the resulting residue was purified with silica 
gel column chromatography (ethyl acetate/ethanol=2/l) and 
recrystallized from hexane/ethyl acetate to give N-[4- 
[N -methyl -N- ( tetra-hydropyran - 4 -yl ) aminomethyl] phenyl 1 - 

25 . .7 - ( 4 -methyl - 2 - thienyl ) - 2 , 3 - dihydro - 1 - benzoxeplne- 4 - 
carboxeunlde (Compound .292) (185mg). 
m.p. ' 147-148"C 

.^HrNMR (200MH2,CDCla) 5 1.60-1.80 (4H, m) , 2.21 (3H, s) . 2.31 
jC3H. ;s), 2.64 (IH, m) . 3.06 (2H. t, J=4.2Hz), 3.37 (2H, dt. 
30 J=11.4, 2.8Hz), 3.57 (2H, s). 4 . 04 ,( 2H. m) , 4.33 (2H, t, 
j«^4.2H2) . 6.82 (IH. d. J=1.2Hz) , 6.99 (IH, d, J=8.4Hz). 7.04 
(IH, d, J=1.2Hz), 7.19 (IH. s) , 7,41-7.57 (5H, m) . 7.67 (IH, 

III (KBr) 3292. 1653. 1597, . 1514. 1456. 1406. 1315. 1246. 
35 733can*^ 

Anal . Calcd . for Cj^HjjNjOjS • b . SHjO 
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Calcd. C , 69,99 ; H,(5 .68 ; N> 5 .63 . 
Found. C, 69.85 ;H/6. 43; N/S. 68 

Working Example 293 (Production of Compound 293) 
in THF (5.0ml) was dissolved 7- ( 4 -fiuproph^ 
5 2, 3-dihydro-i-behzoxepine-4-carboxyiic acid (i37nig); and 
to the mixture were added DMF ( one drop ) and oxalyl chloride 
(0.085ml). The mixture was stirred at room tempierature f or 
1 hour, and the solvent was removed under reduced pressure. 
The residue was dissolved in THF (S.Oroi) , and to the mixture 

10 was added a solution of 4- [ (N-methyl-N-tetrahydropyran- 
4 -yl)aminomethyl] aniline (117m"g) and triethylamine 
(0.135ml) in THF (5.0mi) . The mixture was stirred at room 
temperature for 1 hour, and to the mixture was added water 
( 50ml ) . The mixture was extracted With ethyl acetate ( 100ml 

15 and 50ml), and the organic Idiyer was dried with anhydrous 
magnesium sulfate. The solvent was removed under reduced 
pressure , and the residue was purified with silica gel column 
chromatography and recrystallized to give 7-(4-fluoro- 
phenyl) -N- [4- [ (N-methyl-N-tetrahydropyran-4-yl) amino- 

20 methyl] « phenyl] -2 , 3-dihydro-l-benzoxepine-4-carboxamide 
(Comjpound 293) {149mg, 64%) as pale yellow needle crystals . 
mp 177-178 QC. 

IR (KBr) 3351, 2938, 1649, 1632, 1595, 1518, 1491, 1412, 
i316, 1219, 829cm'^. 
25 ^H NMR( 200MHz /CDCI3) (5 1 . 69 - 1 • 77 ( 4H; m) , 2.21 (3H, s), 
%^6-^:^'7ii (IH, m ) , 3.09 (2Hr; IT, J«4 . 2riz ) , 3 . 37 ( 2H, td, 
J«il/t, 2.9Hz) , 3.58 C2^^ s j , 4^ 04 ( 2H;, d^ J=10. 6Hz) , 4 ,37 
(iH, t, J=4.7Hz), 7.04-7.16 (3H; m) , 7 ^29-7 V56 (8H, mi). 
Arial. Caicd. f or C30H31FN2O3 ,- C, 74.05, H, 6.42, N, 5.76. 

30 Found ; C, 73. 90, hV 6.35, N, 5 .53. 

Working Example 294 (i^roductioh of cbkpbund 294) 

To a suspension of 6-(4-raiethyiphenyl)-2H- 
thiochromene - 3 - carboxylic acid (0.36 g , 1 . 2 8 . mmol ) in 
dichloromethane (5 mi) were added at P°C oxalate chloride 
35 (0.33 ml, 3.84 mmol) and N,N-dimethylformamide (one drop) , 
^hd the mixture was stirred at room temperature for 1 hour. 
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The solvent was. evappi^ated/ and the residue was dissdlved 
In tetrahydrbf uran (3 ml). To the mixture was added 
dropwise a solution of . aniline (0.31 g, 1.41 inmol) and 
triethylamine "(0«54 ml, 3^84 mmol) in tetrahydrofurah (2 
5 ml) / and the mixture was stirred f or 3 hours . To the mixture 
was added water, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated brine 
arid dried' with magnesium sulfate. The solvent was 
eva£>orated, and the Resulting powder was washed with hexane 
10 to give 6T(4'4niethyjiiiheh^ • - 

hydropyran - 4 -yl ) amino ) -me thyl ) phenyl - 2H- thiochrom€the - 3 - 
carboxamide (Compound 294) (0. 45 g, 72%) as pale yelloW 
powder, 
m.p. 200*C 

15 'H-NMR (DMSO-dJ 6i 7.32-7.36 (3H, m) , 7.21-7.28 (4H, m) , 
7.07 (IH, d, J=8.2) , 6.92-6.99 (4H, m) , 3.50-3.66 (2H, m), 
3.48 (2H, s), 3.20 (2H, s), 2.86-3.00 {2H, m) , 2.20-2.37 
(IH, m), 2.03 (3H, s ) , 1.78 (3H, s), 1.08-1.46 (4H/m). 
Anal. Calcd for CaoHajNjOjS • 0.25H2d : 

20 C; 73.66, H; 6.70, N; 5.73. 

Found : C; 73.84, H; 6.60, N; 5.84. 

Working Example 295 (jProduction of Compound 295) 

To a suspension of 6-(4-methylphenyl)-2H- 
thiochromene-3-carb6xylic acid (226 mg, 0.785 mmol) in 

25 tetrahydrof uran (7 mlV were added oxalyl chloride (0 . 21 ml, 
2.35 mmol) and N,N-diinethylformeunide (one drop), and the 
mixture was stirred at room temperature for 1 hour, tinder 
reduced pressure, the solvent was evaporated, arid the 
residue was dissolved in tetrahydrof uran (5ml). To the 

30 mixture was added dropwise a solution of (E) -4- ( (N- ( 4- 
hydroxycyclohexyl ) -iN-iiie thyl ) aminome thyl ) aniline (202 mg , 
0.8(54 mmol) auid triethylamine (0. 33 ml, 2.35 mmol) in 
tetrahydrof uran (2 ml) , and the mixture was stirred for 15 
hours. To the mixture was added water, and the mixture was 

35 extracted with ethyl acetate. The extract was washed with 
saturated brine and dried with magnesium sulfate. The 
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solvent was evaporated, and. the residue was purified with 
silica gel column chromatography [ethyl acetate : ethanol 
(2: i) ] to give (E) -N- (4- ( (N- (4-hydroxycyciohexyl) -N- 
methyl ) amino ) methyl ) phenyl - 6 - ( 4 -me thylphenyl ) - 2H- 
5 thiochr6mene-3-carboxamlde (Compound 295) (160 mg, 41%), 
which was recrystailllzed from ethyl acetate/hexeihe to give 
yellow crystals . 
m.p..- 149t; ' 

^H-NMR (CpCij) a : 7.73 ( IH, br s ) . 7 . 42-7 . 58 ( 6H. m) , 

10 7.22-7.38 (5H, m) . 3 . 81 < 2H. dV J=0 . 8 ) , 3.59 (2H, s) , 

3.55-3.68 (IH, m) , 2.42-2.61 (IH, m) ,2.40 (SH. s), 2.21 
(3H, s) . 1.86-2.20 (4H, m) , 1.23-1.57 (4H, m) . 
Anal. Caicd for C31H34N2O4S • 1 .25H2O: 

C; 71.44, H; 7.06, N; 5.37. 

15 Found: C; 71.12, H; 6.53, N;5.51. 

Working Example 296 (Production of Compound 296) 

To a suspension of 6- ( 4-methylphenyl) -2H- 
thlochromene-3-carboxyliG acid (204 mg, 0.708 mmol) In 
tetrahydrofurah (6 ml) were added oxalyl chloride (0.19 ml) 

20 and N,N-dlmethylf ormaihlde (one drop), and the mixture was 
stirred at room temperature for 1 hour. Under reduced 
pressure, the solvent was evaporated, and the residue was 
dissolved In tetrahydrof uran (5 ml). To the mixture was 
added dropwlse a solution of 4- ( (N- ( 2-meth6xy-ethyl ) -N- 

25 methyl )amlnpmethyl) aniline (153 mg, 0.802 mmol) and 

t rle thy lamlne (0.30 ml) In tetrahydrof uran (2 ml), and the 
mixture was stirred for 15 hours. To the mixture was added 

, . ■ ' . ' ' * . V - - . . , . . . , 

water, and the mixture was extracted with ethyl acetate. 
The extract was washed with saturated brine and dried with 

30 magnesium sulfate. The solvent was evaporated, and the 
residue was purified with silica gel column chromatography 
[ethyl acetate: ethanol (2:1)] to give N-(4-(N-(4- 
methoxyethyl) -N-methyl)amln6methyl) -phenyi-6-(4- 
methylphenyl ) - 2H - thlochromene- 3 - carboxamlde ( Compound 

35 296) (170 mg, 52%) , which was recrystallized from ethyl 
acetate/hexane to give yellow crystals . 
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m.p. loivJ' , - 

^Hj.kMR (i^bcij) fi : 7.67 (IH, br s) , 7.4i-7.kV (6H, m) , 
7;20-7.38 (SH, m) . 3 . 82 (2H, t . J=0.8). 3.56 (2H, s), 3.53 
(.2H, t, J=5.8), 3.35 (3H, s), 2.61 ( 2H. t V J=5 . 8 ) / 2 . 40 (3H. 
5 s); 2.28 (3H, s). 

Anal^ Caicd f or djaHaoNjOjS • 0 ^25H20: 
^^^^ 6:64, N; 6.05. 

Found: C; 72.43^ H; 6.^9/ N; 6.36. 

Working Example 297 (Prbductiori of Compound ^ 
10 To ai suspension of 7- (4-methyiphenyi)^^^^^^ 

. l-benzothieplne-4-carboxylic acid ('2i92 ing, 0.987 mrnol) in 
tetrahydrpfuran (10 ml) were added at 0*C oxaiyl chloride 
( 0 . 2t 6 ml ) and N , N - dime thylf ormaihlde ( one drop ) , and the 

• 

mixture was stirred at room temperature for 1.5 hours. The 
15 solvent was evaporated, and the residue was dissolved In 
tetraJiydrofuran (8 ml) . To the residue was added dropwlse 
a solution of 4-( (N-(3-ethoxycarbonylethyl)-N"inethyl)- 
amlnomethyl) aniline (233 mg, 0.987 ramol) and trlethylamlne 
(0.42 ml) In tetraiiydrof uran (2 ml) at 0**C, and the mixture 

20 was stirred at room temperature for 17 hours . To the mixture 

• '-■•/* , » 

was added water, and the mixture was extracted with ethyl 
acetate. The extract was washed with saturated brine and 
dried with magnesiiim sulfate. The solvent was evaporated, 
and the residue was purified with silica gel colximn 

25 chromatography [ethyl acetate] to give N-(4-(N-(3-ethoxy- 
carbonyiethyi ) -N-me thyl ) aminomethyl ) phenyl- 7 - ( 4 -methyl - 
phenyl ) - 2 , 3 - dihydro - 1 -benzo thlepine - 4 - carboxamlde 
((Compound 297) (408 mg, 80%) , which was recrystallized from 
acetoiie/latheuiol to give colorless crystals. 

30 m.p. I24t. 

^H-NMR (CDCl,) 5 : 7.89 (IH, br s) , 7.38-7.58 (7H/in), 
7.22-7.30 (4H. m), 4.14 (2H, q, J=7.'4), 3.48 (2H. s). 3.25 
(2H, dt. J=5.4, 1.4i) 3.05 (2H, t. J=5.4), 2.74 (2H, t, J=6.8), 
2.51 (2H, t, J=6.8) . 2.39 (3H, s) , 2.19 (3H. s), 1.25 (3H, 
35 t, J=7.4) . 

Anal. Calcd for C31H34NJO3S: C; 72.34, H; 6.66, N; 5.44. 
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Found: C; 72.32, H; 6.43, N; 5.45. 

Working Exeanple 298 (Production of Compound . 2 9 8 ) 

To. a suspension of 7-(4-:methylphenyl)-2, 3-dihYdro- 
l-benzotlliep±he-•4--carboxylic acid (222 mg, 0.750 nuaol) in 
5 tetrahydrof uran ( 7 ml) was added at 0*C oxalyl chloride (0.2^ 

, * * - ■•- * i» .,*' ." 

ml, 2.97 mmol) and N,N-dlmethylf ormainide (one drop) , and 

•■ . ■ ■ ' ' . • • . . ■ 

the mixture was stirred at room temperature for 2 hours. 
The solvent was evaporated, and the residue was dissolved 
in tetrcQiydrof uran (5 ml). To the residue was added 

10 dropwise a solution of aniline (149 mg, 0.825 mmol) and 
trlethylamlne (p.31ml, 2.25 mmol ) in tetrahydrof uiran ( 2 
ml) at and the mixtiire was stirred at room temperature 

for 3 days. To the. mixture was added water, and the mixture 
was extracted with ethyl acetate. The extract was washed 

15 with saturated brine and dried with magnesium sulfate. The 
solvent was evaporated, and the residue was purified with 
silica gfel column chromatography [ethyl acetate: methanol: 
trlethylamlne (5:1:0.6)]. to give N- ( 4- (N- (2 -hydroxy- 
ethyl ) -N-methyl ) aminomethyl ) phenyl-7 - ( 4-methylphenyl ) - 

20 2,3-dlhydro-l-benzothleplne-4-carboxamide (Compound 298) 
(310 mg, 90%) . 
m. p • 138 . 

^H-NMR (CDCI3) 61 7.74 (IH, br s ) , 7.40-7.59 (7H, m) , 
7.23-7.32 (4H, m) , 3.64 (2H, t, J«5.2), 3.58 (2H, s), 3.28 
25 (2H, t, J=:5,6), 3.07 (2H, t,„J=5.6), 2.62 (2H, t, J=5.2). 
Anal. Calcd for CjiHj^NiOaS: C; 72.34, H; 6.66, N; 5.44. 

Found: C; 72 . 32 , H; 6. 43 , N; 5.45. 

Working Example 299 (Production of Compound 299) 

To a suspension of 6 - ( 4 -methylphenyl ) - 2 -pyridine- 

30 acrylic acid (16pmg, 0.67mmol) in DMF (5ml) were added at 
.0*C l-hydroxybenzotriazole (99mg, 0.73mmol), 4-[N-methyl- 
N- ( 4- tetrahydropyranyl ) aminomethyl ] aniline ( 162mg , 0.74 
mmol) l-ethyl-3- (3-dimethylaminopropyl)caxbddiimide 
hydrochloride ( 192mg , 1 . OOmmol ) , trlethylamlne ( 0 . 28ml , 

35 2.01nunol) and 4-dimethylaminopyrldlne (lOmg) in this order, 
and the mixture was stirred at room temperature for 17 hours. 
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The- mixture was concentrated under reduced pressure, and 

* * • . * ' -"^ ■ * * ^ . ; i 5 ^ - > • • • . ' ' , - X J ; /■ . * , 

to .the residue was added ethyl acetatiB (46mi) . The mixture 
was washed with waiter ( 5 satfmrated sodium 

bicarbonate solut Ion : ( 3ml X 3 ) and saturated brine ( 3ml ) In 
5 this prder. The organic layer was dried with anhydrous 
sodium sulfate and concentrated under reduced pressure / and 
: the residue was purified with column chromatography ( silica 
gel 15g« ethyl acetate/me thanoi=9/ 1 ) . The desired fraction 
was concentrated under reduced pressure to give N-[4- 
10 [N-methyl-N- (4-tetrahydrppyranyi)a^ 

(4-methylphenyl) -•2-pyridineacryIamlde (Compound 299) 
(259mg, 0. 5i9mmol. 88%) • 

IR (KBr): 1667, 1634, 1601, 1537, 1514 cm:"^ • 
*H-NMR (CDCI3) (5 : 1.55-1.85 {4H, m) , 2.21 (3H, s), 2.43 (3H, 
15 s), 2.55-2.75 (IH, m), 3.30-3.45 (2H, m) , 3.58 (2H, s) , 
3.95-4.10 (2H, m), 7.20-7.50 (5H, m) , 7.45-7.85 (6H, m) , 
7.98 (2H, d, J=8.2Hz). 

Working Example 300 (Production of Compound 300) 
In pMF(5ml) was dissolved 7-(3, 4-methylene- 

20 dlo3cyphenyl ) -2 , 3-dlhydro-i-benzoxepine-4-carboxylic 

acid, and €0 the mixture were added 1-hydroxybenzotrlazole 
(67mg, 0.50mmol), 4- [N-methyl-N- ( 4-tetrahydropyranyl) - 
. amlnomethyl ] aniline (109mg, 0 . 49mmol) , l-ethyl-3-(3- 
dimethylamlnopropyl ) -carbodiimide hydrochloride (130mg, 

25 0.68mmol), trlethylamine( 0.1 89ml > 1.36mmol) and 4- 

dijnelthylamlnopyrldlne (3mg). The mixture was stirred at 
room tempei^ature for .18 hours and concentrated under reduced 
pressure. To the residue was added ethyl acetate (60m} , and 
t^he mixture was washed with water ( 5ml X 3 ) , saturated sodium 

30 bicarbonate solution (3ml><3) and saturated brine (5ml) in 
this, order. The organic layer was dried with anhydrous 
sodium sulfate and concentrated under reduced pressure. 

The residue was purified with column chromatography ( silica 

■»- . . , • - •.■ ,- 

gel 15g, ethyl acetate). The desired fraction was 
35 concentrated under reduced pressure, and to the residue was 
added ethyl acetate. Insoluble materials were filtered. 
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and the Insoluble materials w^re washed with; ethyl acetate 
and dried under . reduced pressure to give 7t { 3 , 4r 
rpethylenedioxyphenyl ) -N- [ 4 - [ N-methy 

pyranyl ) axninomethyl ] phenyl ] - 2 , 3 -dihydro- 1 -benzoxepine- 
5 4 - carboxamide ( Compound 300) (18 7mg , 0.3 6mmol ^ 8 1 % ) . 
IR (KBr): 1653, 1597, 1514 cm"^. 

^H-NMR (CDCI3) 5 : 1.55-1.85 (4H, m) , 2 . 21 ( 3H , s ) , 2 • 55-2 . 80 
(IH, m), 3,00-3.15 (2H, m), 3.30-3.45 (2H, m) , 3.58 (2H, 
s), 3.95-4.15 (2H, ih) , 4.30^4.45 (2H, m), 6.01 (2H, s), 6 88 

10 (IH, d, J=8.6Hz), 6.95-7.10 (3H, m) , 7 . 20-7 . 65 ( 7Hv m) . 
Working Example 301 (Production of Compound 301) 

In DMF (6ml) was dissolved 7-niorphplinp-2, 3-dihydro- 
^-ben20xepine-4-carboxylic acid (200mg,, 0.73mmol)., and to 
the mixture were added at O'C 1-hydroxybenzotriazole 

15 (lOSmg, 0.8pmmol) , 4-lN-methyl-N- ( 4-tetrahydropyranyl) - 
aminomethyl ] aniline (176mg, 0.80mmol) , l-ethyl-3-(3- 
dime thy laminopropyl ) carbodiimide hydrochloride (20 !9mg , 
1.09iTimol), triethylamine (0.304ml, 2.18mmol) and 4t 
dime thy laminopyridine (3mg) . The mixture was stirred at 

20 room temperature for 13 hours and concentrated under reduced 
pressure- To the residue was added ethyl acetate (40ml), 
and the mixture was washed with water .(5mlX3), saturated 
sodium bicarbonate solution (5mlX3) and saturated brine 
(5ml) in this order. The organic layer Wjas drieci with 

25 anhydrous sodium sulfate and concentrated under .reduced 
pressure, llie residue was purified with;, column 
chromatography (silica gel 15g, ethyl acetate/methanol^^l/O 
"^9/1 ) . The desired fraction was concentrated under reduced 
pressiire, and to the residue was added diethylether . 

30 Insoluble materials were filtered, euid the insoluble 

materials were washed with diethylether and dried under 
reduced pressure to give N- [4- [N-methyl-N-( 4-tetra- 
hydropyranyl ) aminomethyl 1 phenyl ]- 7 -morpholino- 2 , 3 - 
dihydro-l-benzoxepine- 4 -carboxamide (Compound 301) 

35 (248mg, 0.52mmol, 71%). 

IR (KBr): 1655, 1597, 1507 cm*\ 
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'H-NMR (CDC1,) (5 : 1.5-1.85 (4H, m) , 2.21 (3H. s), 2.55-2.75 
(IH. m) . 3.p-3.,15, (6fl..m) 3,3 s). 
3.iB-3.? (4H. m), 3 . 95-4 , 1 ( 2H, m) , 4.29 (2H, t. J=4.7Hz), 
6.i3-7..0 (3H/ m). 7.15-7.35 X3H, in 
5 (2H+lH(3in±de-H) , m) . 

Working Example 302 (Production of Compound 302) 

In DMF (6ml) was dissolved 7- { 4-'methylphenyl) -2 , 3- 
diliydro - 1 - benzoxepine -r 4 r carboxylic acid ( 14 Omg , 0 . 5 0 « 
mmpl)., and to, the. mixture .were added at 0*Cl- hydroxy- 

10 benzotria20le;,(74jng, 

aminomethyl ] aniline (lOOmg, ,0.50mmol) and lT-ethyl:-3-(3-. 
dimethylcuninopropyl ) -carbodiimide hydrochloride ( 14,4mg, 
0*75mmpl) . The mixture was stirred at room temperature for 
22 hours and concentrated undefr reduced pressure. To the 

15 residue was added. ethyl acetate C40_ml) , and the mixture was 
washed with water (5ml), saturated sodium bicarbonate 
solution (5mlX3) and saturated brine (5ml) in this order. 
The organic layer was dried with anhydrous sodiiam sulfate 
and concentrated to about 3ml under reduced pressure. . 

20 Precipitated insoluble materials were filtered and the 

insoluble materials were washed with ethyl acetate and dried 

under reduced pressure to give N- [ 4 - [ N- ( 2 -pyrimidinyl ) - 

aminomethyl J phenyl ] - 7 - ( 4 -methylphenyl ) - 2 , 3 -dihydro - 1 - 

benzoxepine -4 -car boxamide (Compound 302) (129mg, 0.28mmol, 
25 56%) . 

IR (KBr): 1647. 1591. 1518 cm-V. 

'H-NMR.(_DMSO-dJ d : 2.34 (3H, s), 2.9-3.05 (2H, m). 4.2-4.35 
(2H, m). 4.46, (2H, d, J=6.6Hz) . 6.57 (IH, t, J=4.8Hz) , 7.04 
(IH, d, J=8.4Hz). 7.2-7.35. (5H. m) , 7.5-7.75 (7H, m) . 8.27 

30 (2H, d,.J=4.8Hz), 9,91 (iH, s) . 

Working Example 303 (Production of Compound 303) 

To a mixture, of 7-(.2-methyl-lH-tetrazol-5^yl) -2, 3- 
dihydro-l-benzoxepine-4-carboxylic. acid (ISOmg, 0.66 
mmol), 4-[N-methyl^N-(tetrahydropyran-4-yl)aminpmethyll - 

35 cuiiline (160mg, 0 . 73mmpl) , 1-hydrpxybenzptriazole (98mg, 
0.73mmol) and DMF (10ml) were added at 0*t; 1- [3- (dimethyl- 
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amino ) propyl ] - 3 - ethylcarbodlimide hydrochiorlde ( .1 90mg / 
0.99niinpl.) and t r le thy lamlne (0.2 76ml , 1.98nimol), auid^the 
mixture was stirred at room temperature for 24 hours The 
mixture was concentrated under reduced pressure , and to the 

5 residue was added ethyl acetate (40ml). The mixture was. 

. • .. . . ■. 

washed with saturated sodium bicarbonate solution (5mlX 
3) and saturated brine^ (5ml) in this order. The. organic 
layer was dried with anhydrous sodium sulfate and 
concentrated under reduced pressure, and the residue was 

10 purified with column chromatography (silica gel 15g, ethyl 
acetate) . The desired fraction was concentrated under 
reduced pressure , and to the residue^was added ethyl acetate . 
Insoluble materials were filtered, and the insoluble 
materials were washed with ethyl acetate and dried under 

15 reduced pressure to give 7^ (2-methyl-lH-tetrazol-5-yl) - 
N- [ 4 - [ N-methyl-N- ( tetrahydropyran- 4 -yl ) aminomethyl ] - 
phenyl! -2 /3-dihydro-l-benzoxepine-4-carboxamide 
(Compound 303) (217mg, 0.46 mmol, 69%). 
IR (KBr): 1647, 1628, 1611, 1595, 1522 cm'\ 

20 'H-NMR (DMSO-dfi)<5: 1.35-1.8 (4H, m) , 2.10 (3H, s), 2.4-2.7 
(IH, m), 2.9-3.1 (2H, m), 3.15r3.4 (2H, m) , 3.52 (2H, s), 
3.8-4.0 (2H, m) , 4.25-4.45 (2H, m) , 4.42 (3H, s) , 7.16 (IH, 
d, J=8.4H2), 7.26 (2H, d, J«8.4Hz), 7.40 (IH, s), 7.66 (2H, 
d, J=8.4H2), 7.92 (IH, dd, J=1.9, 8 . 4Hz ) , 8.19 (IH, d, 

25 J=l . 9H2 ) . 

Working Example 304 (Production of Compound 304) 

To a mixture of 7- ( l-methyl-lH-tetrazol-5-yl) -2 , 3- 
dihydro-l-benzoxepine-4-carboxylic acid (69mg, 0.25 mmol) , 
4 T t N-methyl-N- ( tetrahydropyran- 4 -yl ) aminomethyl ] aniline 

30 (61mg, 0.2a|mm61) , l-hydrpxybenzotriazole (38mg, 0.28mmol) 
and DMF (4ml) were added at O'C l-[3-(dimethylamino)- 
propyll -3-ethylcarbodiimide hydrochloride (97mg, 
O.Slmmol) and triethylaiiiine (0.106ml, 0.76mmol), and the 
mixture was stirred at room temperature for 2 days. The 

35 mixture was concentrated under reduced pressure, and to the 
residue was added ethyl acetate. The mixture was washed 
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With saturated sodlv^^ blcarbonatev.solut4.on.r The 
layers ^wa& /dried with anhydrous . sodium sulfate and . 
concentrated under reduced pressure. The residue was 
purified with, colun^ (silica gel lOg, ethyl 

5 acetate) • The desired fraction was concentrated under 
redLuced pressure , and to the residue was added ethyl acetate . 
: Insplu]ble .materials were . filtered and the insoluble 
materials were washed with ethyl acetate and dried under 
reduced pressure to give '7-- ( l-methyl--lH-tetrazol-5-yl) - 
10 NA.( 4 - [ N-methyl-N- ( tetrahydjropyrahr^ ryl) amlnomethyl ] - 

phenyl 1-2 ,3-dlhydro- 1 -benzoxeplne -4 -ceurboxamlde 
(CompQund 304) (84mg, 0 . ISinmol, .70% ) • 
IR (KBr): 1649, 1630, 1597, 1518 cm"^ . 

^H-NMR (DMSO-dg)<5: 1.35-1.8 (4H, m) , 2.10 (3H, s), 2.45- 
15 2.7 (IH, m), 2.95-3.1 (2H, m), 3.15-^3^4 (2H, m) , 3.51 (2H, 
s), 3.8-4.0 (2H, m), 4.20 (3H, s), 4.3-4.45 (2H, m) , 7.22 
(IH, d, J«8.4Hz), 7.26 (2H, d, J=8.6H2), 7.35 (IH, s), 7.64 
(2H, d, J»8.6Hz), 7.76 (IH, dd, J-2.2, 8.4Hz), 7.99 (IH, 
d, J»2.2Hz). 

20 Working Example 305 (Production of Compound . 305 ) 

In DMF (12.0ml) was dissolved l-methyl-7- ( 4-methyl- 
phenyl ) - 2 , 3 - dihydro - 1 -benzoazepine - 4 - carboxylic acid 
. hydrochloride (38 6mg) , and to the mixture was added thlonyl 
chloride (0.26ml). The mixture was stirred at room 

25 temperature for 30 minutes, and the solvent was evaporated 
under reduced preissure. The residue was dissolved in 
dlchloromethane (10.0ml) . Thus prepared acid chloride 
solution was added dropwlse. at 0*C .to a solution of 4- 
[ [ N-rmethyl-N- ( tetrahydropyran- 4 -yl ) amino J methyl J aniline 

30 (310mg) and triethylamlne (0.82ml) in dlchloromethcuie 

(4.0ml) . The mixture was stirred at 0°C for 10 minutes and 
then at room temperature for 22 hours. To the mixture was 
added Water ,( 100ml) , and the mixture was extracted with 
dlchloromethane (lOpml; twice). The organic layer was 

35 dried with anhydrous magnesium sulfate, and the solvent was 
evaporated under reduced pressure-. The residue was 
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purified with silica gel. coliimn chromatography (75g,. ethyl 
acetate:ethanol-9: 1} and recrystalllzed f rom ethanol to. 
give l-inethyl-7- ( 4-methylphenyl) -N- [4- £ [N-methyl-N^ 
X t et rahydr opyr an 4 -y 1 ) amino ] methyl ] phenyl ] - 2 , 3 - dlhydr o - 
5 1 -benzoazeplne- 4 -carboxamlde (Compound 305.) (250mg-, 43%). 
mp 178rl81QC. 

*H NMR ( 20PMH2 , CDCl,) 6 1 . 64-1 . 76 ( 4H , m) , 2,21 j ( 3H> s) . 
2.38 {3H, s), ?,66 (IH, septet, J=5 . 3H2 ) , 2 . 96 ( 2H. t. 
J=4.4Hz) , 3,09 (3H, s). 3.30-3.43 (2H + 2H> m), 3.58 (2H, 

10 s) . 4.01-4.06 {2H. m) , 6.88 (IH. d, J=8 . 6Hz) , 7 . 23 (2H. di, 
J=8..0Hz), 7.30 (2H, d. J=8. 4Hz ) , .7 . 42 , ( IH, s) , 7 . 461 ( 2H, 
d, J=8.2Hz), 7.466 ( IH dd, J=8 . 3 , 2 . 3H2 ) , 7.535 (2H,d, 
J=8.4Hz), 7.539 (IH, d, J«2.6Hz), 7.58 (IH, s). 
IR (KBr) 3337, 2949, 2851. 1653, 1516, 1501, 1341, 1304, 

15 1238, 818, 521 cm \ 

Anal. Calcd. for CaaH^NjO^: C,77.54; H,7.52; N,8.48. 

Found: C,77.51; H,7.43; N,8.44, 

Working Exeunple 306 (Production of Compound 306) 

In water: ethanol: toluene (1:1:10, 18.0ml) were 

20 dissolved 4-ethoxyphenyl borate (252mg) and 7-bromo-l- 
methyl -N- [4- [ [N-methyl-N- ( tetrahydropyran-4-yl)amino] - 
methyl 1 phenyl] -2 , 3-dlhydro-l-benzoazeplne^4-carboxamlde 
(613ing),. and to the mixture was added potassium carbonate 
( 420mg) . The mixture was stirred under argon atmosphere for 

25 30 minutes, and to the mixture was added tetrakls- 
trlphenylphosphlne palladium (59mg). Under argon 
€^tmosphere,, the .mixture was ref luxed for 17 hours. The 
mijcture wa^ dlluti&d with ethyl acetate (2Q0ml) and washed 
with water (50ml) and saturated brine (50ml). . The organic 

30 layer was dried with, anhydrous magnesluin sulfate, and the 

solvent was evaporated under reduced pressure . . The residue 

'■ ' , ■ ■ ■ • . ■ ». ■ ■ . . . ~ . .- ,» ' ■ . 

was purified with silica gel coliunh chromatography (75g, 
ethyl acetate: ethanol-9 :1) and recrystalllzed from etthanol 
to, give 7- ( 4-ethoxyphenyl) -1-methyl-N- [ 4- [ [N-methyl-N- 
35 ( tetrahydropyran- 4 -yl ) amino ] methyl 1 phenyl 1 - 2 , 3 -dlhydr o - 
l-benzoazeplne-4Tcarboxamlde (Compound 306 ) (230mg, 35%). 
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rap 150.5-152QC. 

/H NHR (200MHz, CDCIJ « 1..44 (3II.,.^t,^=7.^^^^ 
(4,H. m)> .2.20. (3I|.. s) , 2.51r^2.12 {m^ in) . 2.96 (2H, t. 
J=4.5Hz) , 3.P8 (.3H. s) ,,3 ..31-3.43. (2H t 2H^^^^ 3.57 (2«. 

5 s.) , 4.01-4 .0? (2H, m) . 4- 07 {2H,, q, J=7 . OHz ) . . 6 , 88 ( IH. d, 
Js8.4Hz), 6.95 (2H.,d. J=8,8Hz), 7.30 (2H, d, J[=8.6Hz). 
7 . 40-7 • 55 ( IH + IH + IH + -IH, concealed under 7 . 45 and 7 . 53 ) , 
7,47 (2H, d, J=9.0Hz), 7.53 (2H, d,,J=8.8Hz). 
Ill <jC9r) 3372, 2955. 2847,, 1680, 1605, 1595. 1518,, 1503/ 
10 1314, 1240, 1194), 812. cni"'. ^ • 

Anal. Calcd- for C33H35N3O3-0.5H2O: C,74-13; H,7,54; N,7.86. 

Fpund: C, 74.34; h/7. 31/ 
Working Example 3Q7 (Productipri of Compound 307) 

. In water : etlianol : toluene (1:1:10, 18. 0ml ) were 
15 dissolved 4-ethylph^nyl bo>rate (227mg) and 7-bromo-l- 
methyl -N- [4- [ [N-methyl-N- (tetrahydropyran-4-yl) amino] - 
methyllplienyl] -2 ^3-dihydro-l-ben2oazepine-4-carboxamide 
(611mg), and to the mixture was added potassium ceirbonate 
( 418mg) . The mixture was stirred under argon atmosphere for 
20 30 minutes « and to the inixture was added tetrakis- 
triphenylphosphine palladium (59mg). Under argon 
atmosphere, the mixture was ref luxed for 17 hours, and the 
mixture was diluted with ethyl acetate (200ml) and washed 
with water (50ml} and saturated brine (50ml). The organic 
25 layer was dried with anhydrous magnesium sulfate, and the 
solvent was evaporated under reduced pressure. The residue 
was purified with silica Sf^l column chromatography (75g, 
ethyi acetate : ethanols9 :1 ) and recrystallized from ethanol 
to give 7- (,4-ethylphenyl) -1-methyl-N- [ 4- [ [N-methyl-N- 
30 ( tetrahydropyran- 4 -yl ) amino ] methyl J phenyl 1 - 2 , 3 -dihydro- 
l-benzoazepine-4»-carbpxeMnide. (Compound 307) (252mg, 39%). 
mp 164-165ac. . 

NMR (2pOMHz, CPCI3) 6 1.27 (3H, t, J=7.6Hz), 1.66-1.76 
(4H, m), 2.2i (3H, s), 2.54-2.70 (IH, m) , 2.69 (2H, q, 
35 J=7.7Hz), 2.96 (2H, t, J«4.7Hz), 3.09 ( 3H, s) , 3.29-3. 43 
(4H, m), 3.57 (2H, s), 4.01-4.06 (2H, m), 6.89 (IH, d. 
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J=8.6Hz) . 7 .26 (2H, d, J=8 . 4H2 ) , 7 . 30 (2H, d, J=8.8Hz) , 7.40 
(IH. s), 7.48 (IH. dd, J=8.6, 2.2Hz) , 7.49 (2Hv dV J=9.2H2), ; 
7^54 (2H, d, J«8.8Hz), 7.55 (IH, d, J=2.2Hz), IH was 
concealed under 7.40-7.56. 
5 IR iKBr) 3364, 2946, 2851. 1653, 1514, 1341, 1304, 1233, 
1188, 824, 575, 519 cm'\ 

Anal. Calcd. for C33H39N3O2: C, 77.76; H, 7.71; N, 8; 24. 

' . ' . , . ' . ' ' ' ' - '■ - , ' ■ ■ • 

Found: C, 77.81; 7.64; N, 8.27. 
Working Example 308 (Production of Compound 368) 

10 In water: ethanol: toluene (1:1:10, 18.0ml) were 

dissolved 4 -trifluorophenyl borate (190mg) aiid 7-bromo- 
l-methyl-N-[4- [ [N-methyl-N-(tetrahydrbpyrfim-4-yl) - 
a^^ino ] methyl 1 phenyl 1 - 2 , 3 - dlhydro - 1 -behzoazeplne - 4 - 
carboxamlde (403mg} , and to the mixture was added potassium 

15 carbonate (276mg). The mixture was stirred under argon 
atmosphere for 30 miniites, and to the mixture was added 
tetrakistriphenylphosphine palladium { 3 9mg) . Under argon 
atmosphere, the mixture was refluxed for 17 hours, and the 
mixture was diluted with ethyl acetate (200ml) and washed 

20 with water (50ml) and saturated brine (50ml): The organic 
layer was dried with anhydrous magnesium sulfate, and the 
solvent was evaporated under reduced pressure . The residue 
was purified with silica gel column chromatography ( 7 5g, 
ethyl acetate : ethanol=9 : 1 ) and recrystallized from ethanol 

25 to g±v^ l-methyl-N-[4-[ [N-methyl-N-(tetrahydropyran-4- 
yl)aminol -methyilphenyl] -7-(4-trif luoromethylphenyl)- 
'2, 3-dihydro-l-benzba2^pine-4-carboxamide (Compound 308) 

(177mg, 39%) . 

mp 187. 5-188. 5QC. 

30 NMR (200MHz, CDCI3) 6 1.69-1.77 (4H, m), 2.21 (3H, s), 

2,57-2.72 (IH, m) , 2.98 (2H, t, J=4.6Hz) , 3.12 (3H, s) , 3.37 
(2H, td, J=11.2, 3.3Hz), 3.38 (2H, t, j=4.7Hzj. 3.57 (2H, 
s), 4.01-4.06 (2H, m), 6.91 (IH, d, J=8.4Hz), 7.30 (2H, d, 
J=8.4HZ), 7.42 (IH, s) , 7.49 (IH, dd, J=8.4, 2.2Hz), 7-54 

35 (2H. d. J'=8.4Hz), 7.55 (IH, s). 7.58 (IH. d, J-2.2Hz). 7.66 
(4H. S). 
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IR (KBr) 2949, 2847, 1651. 1603. 1516, 1325. 1163, 1115 
1073. • 847, 812cm-^ • ; • 

Anai. Calcd. for C^^^ 69.93; H. 6.24; n; 7.65: 

'.,y . ^ ^ . C, 69.66; H, 6.20; N, 7.71. 

5 Working Example 309 (Production oif Cpmpouncl 309) 

In water :ethan6l: toluene ( 1 : 1 2 10 , 18 •0ml) were 
dissolved 4-( 4-moi?pholino)phenyl borate (208mg) and 7- 
bromo- 1-methyl-N- [ 4- [ £N-methyl-N- ( tetrahydropyran-4- 

yl ) amino 3 me thyl ] phenyl 1 - 2 , 3 - dibydr p - 1 -benzoazepiTO 
10 carboxamide { 406mg and to tihe mixture wis adiaSI pot^s^ilM 
carbonate (278mg) . The mixture was stirred under argon 
atmosphere or 36 minutes, and to the mixtiire was ^ided 
tetrakistriphenylphosphine palladium (39mg) . Under argon 
atmosphere, the mixture was refluxed for 17 hours, and the 
15 mixture was diluted with ethyl acetate (200ml) and washed 
with water (50ml) and saturated brine (50ml). The organic 
layer was dried with anhydrous magnesium sulfate, and the 
solvent was evaporated under reduced pressure. The residue 
was purified with silica gel column chromatography (75g, 
20 ethyl acetate :ethemol=9:l) and recrystallized from ethanol 
to give. 1-methyl-N- [ 4- ( [N-methyl-N- ( tetrahydro-pyran-4- 
yl ) amino ] methyl 1 phenyl ] - ( 4 - ( 4 -morpholino ) -phenyl ] -2,3- 

dihydro- I -benzoazepine- 4 -carboxamide (Compound 309) 
(247mg, 52%). 

25 mp 209-211fiC. 

'H NMR (200Miz, CDCI3) a 1.64-1.77 (4H, m); 2.21 (3H, s) , 
2.57-2.75 (IH, m) , 2.96 (2H,t, J=5.2Hz), 3 . 09 ( 3H, s ) , 3 . 20 
(2H, t, J=4.8Hz), 3.18-3.22 (2H, m) , 3.33-3.43 (4H, m), 3.58 
(2H, s), 3.89 (4H, t, J«4.8Hz) , 4.01-4.06 (2H, m) , 6.88 (IH, 

30 d, J=8,4Hz), 6.97 ( 2H, d, J=8 . 8Hz ) , 7.30 (2H, d, J«8.8Hz), 
7.41-7.56 (8H, m) . 

IR (KBr) 2953, 2847, 1653, 1607, 1514, 1505, 1311, 1232, 
1119, 926, 814, 735cm^ 

Anal. Calcd. for C35H,,N,0s: C, 74.18; H, 7.47; N, 9.89. 

Found: C, 74.17; H, 7.39; N, 9.98. 
Reference Example 187 
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In 1, 2- d±chloro ethane (50ml) were suspended prnitro- 
benzylaminehydrochXorlde, ( 3 • 7 7g ) , 4H- 1 etrahy dropyran^ 4 - 
one (2g) and triethylamine (2.8nil) , and to the mixture was 
added, under ice-cooling,^ trlacetoxy sodium boron hydride 
5 ( 5 . 92g ) . Under nitrogen atmosphere , the mixture was stirred 
at room temperature for 4 hours, and to the mixture were 

• ' - 

added, under ice-cooling, acetaldehyde (1.5ml) and ^ 
trlacetoxy sodium boron hydride (5.92g).. Under nitrogen 
atmosphere, the mixture was stirred at room temperature 

10 overnight. The solvent was evaporated, and the residue was 
neutralized with sodium hydroxide solution.. The mixture 
was extracted with eth^l acetate. The organic layer was 
washed with water and saturated brine and dried with 
anhydrous magnesium sulfate. Under reduced pressure, the 

15 solvent was evaporated, and the residue was purified with 
silica gel column (ethyl acetate/hexane) to give N-(4- 

nltrobenzyl)-N-(tetrahydropyran-4-yl)ethylamine (4.0g) as 
yellow oil. 

'H-NMR( 5ppm, CDCI3) 1.01 (3H, t, J=6.9Hz), 1.52-1.73 (4H, 
m), 2.59 (2H, q, J«6.9Hz), 2.68-2.83 (IH, m) , 3.34 (2H, dt,^ 
J=3.6, 11.2Hz), 3.73 (2H,S), 3.99-4.06 (2H, m) , 7.54 (2H, 
d, J=^9.0Hz), 8.16 (2H, d, J=9.0Hz). 
IR{neat) 1/ : 2951, 2841, 1599, 1520cm-\ 
Reference Bxample 188 
25 In acetic acid (100ml) was dissolved N-( 4 -nitro^ 

benzyl ) -N- ( tetrahydropyran- 4 -yl ) ethylamine ( 4 . Og ) , and to 
the mixture was added reduced iron (4.2g). The mixture was 
stirred at room temperature overnight. The solvent was 
evaporated, and to the residue was added ethyl acetate. The 
precipitates were filtered off , and the filtrate was washed 
with sodium hydroxide solution, water and saturated brine, 
and dried with anhydrous magnesium sulfate. Under reduced 
pressure, the solvent was evaporated, and the residue was 
purified with silica gel column (methanol/triethylamine/ 
35 ethyl acetate) to give 4-(N-ethyl-N-(tetrahydropyran-4- 
yl)aminomethyl)aniline (2.3g) as red oil. 



20 



30 
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'H-NMR( d ppm, CDCl,) 1 .00 ( 3H, tv5 J=7 • IHz ) , 1 . 52-i.;70 ( 4H , 
m) / 2 .54 ( 2H:, g, : J«7:. lHz) , 2^ 66-2 . 82 ( IH^r m) > 3 . 26-3 ;39 ^ C^^^ 
m), 3.52 (2H^ s) / 3-59 (2H/ br)v 3. 95-4.04. (2H, m) ; 6.64- 
(2H, d;:^Jr«8v5Hzr, :7. 12 (2H, :.J=r8v5Hz) . v ^r-, ; 

5 Reference .Example;. 189 , * 

. : In l>2Tdlcfailoroethane (75ml) were; suspended p-nitro-- 
' benzaldehyde ( 5g ) and 2 -amlno^ 1,3 -propanediol ( 3 . Og ) , and 
tp: tlxe mixture was added,, under ice -cooling, triacetoxy 
sodiijmi . boron liydride ( 9 . 8g) Under,; nitrogen Vatmosphere^v 

10 the mixture, was stirred at" room:, temperature for 3ii5 hours. 
To the rioixture were added,, under v^ice-cool^^^^^^ 
(3ml) and triacetoxy sodium boron hydride (9.8g), and the 
mixture was stirred, under nitrogen . .atmosphere , at room 
temperature overnight . To the mixture was added water , and 

15 the mixture: was concentrated. The residue was neutralized 
with sodium hydroxide solution, saturated with sodium 
hydrochloride and extracted with ethyl. acetate. The 
organic layer was dried with anhydrous magnesium sulfate, 
and the. solvent was evaporated under. reduced pressure. The 

20 residue was purified with silica gel column (ethyl acetate) 
to give 2-(N-methyl-N-(4-nitro-benzyl)amino)-l,3- 
prppanediol (3.0g) as pale yellow, crystals, 
mp 65~6SX^ . 

^H-NMR( dppm, CDClj) 2.31 (3H, s) , 2.93-3.06 (IH, m) , 
25 3.64-3.80 (4H, m) , 3.92 (2H, s), 7.49 (2H, d, J=8.8Hz), 8.20 
C2H, d, J=8.8Hz). 

IRXKBr). y 2942, 2884, 1520cm"^ = 

Anal. Calcd. for CiiHigNjO,: , C,54,99; H,6.71; N,11.66. 

Fpund: 7 C, 55 . 14; H , 6 . 61 ; N, 11 . 55. 
30 Reference Example 190 

In ethanol ( 50ml) was dissolved . 2 - (N-,methyl-N- ( 4- 
nitrobenzyl ) amino ) -1 , 3 -propanediol (2 . 9g ) , and catalytic 
reduction was carried out with 5% palladium carbon (0.15g) 
at room temperature for 2 hours. The catalyst was filtered 
35 off, and the solvent of the filtrate was evaporated. The 
residue was purified with silica gel column (methanol/ 
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trlethylamine/ethyl acetate) to give 2- (N- ( 4-axninobenzyl) - 
N-methylam±no) -1,3 -propanediol (b. 6g) as pale yellow 
amorphous . 

^H-NMR( <5ppm, CDCI3) 2.26 (3H, s) , 2.37 (2H, br) , 2.91-2.99 
5 (IH, m), 3.55-3.73 (6H, m) , 6.65 (2H. d, J=8,4Hz) , 7.O8 (2H, 
d, J»8.4Hz). 

IR(KBr) 1/ : 3347, 2942, 2880, 1615cin"^. 

< -. * ■ ■ ■ . ' 

Anal . Calcd . for C^iHiaNjO^ • 0 . IHjO : 

C,62.3b; H,8.65; N,13.21. 
10 Found: C,62.37; H,8.79; N,13.24. 
Reference Example 191 

In 1 , 2-dichloroethane (SOml) were suspended p- hit rp- 

■ - •■ . 

benzaldehyde (5g), sarcosine , methyl ester hydrochloride 
( 4 . 6g } and . triethylamine ( 4 . 6ml ) , and to the mixture was 

15 added, under ice-cooling, triacetoxy sodium boron hydride 
( 9 • 8g) . Under nitrogen atmosphere , the mixture was stirred 
at room temperature for 4 hours. To the mixture was added 
water, and the mixture was concentrated, neutralized with 
sodium hydroxide solution and extracted with ethyl acetate. 

20 The organic layer was washed with water and brine, and dried 
with anhydrous magnesiiim sulfate. Under reduced pressure, 
the solvent was evaporated, and the residue was purified 
with silica gel column (ethyl acetate/hexane) to give 
N-(4-nitroben2yl)sarcosine methyl ester (6i3g) as 

25 colorless oil. 

,'lI^NMR(j5ppm, CDCJL3) 2.39 (3H, m), 3.33 (2H, s), 3.73 (3H, 
S), 3.80 (2H, s), 7.55 (2H, d, J=8.8Hz), 8.19 (2H, d, 
J=8.8Hz). 

IR(iieat) U : 2951, 2847, 1748cm-^. 

30 Reference Example 192 

, In acetic acid (100ml) was dissolved N-(4-nitrb- 
ben2yl)sarcosine methyl ester (5.96g), and. to the mixture 
was added little by little reduced iron (7g) . The mixture 
was stirred at room temperature overnight. The solvent was 

35 evaporated, and to the residue was added ethyl acetate . The 
precipitates were filtered off, and the filtrate was washed 
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; wlth spdivun. hydroxide solution, .water and saturated brine.; 
and .dried with suihydrous magnesitun sulfate. Under reduced 
pressure, . the solvent was evaporated, and the resulting, 
residue was purifie^i, wlt:h silica gel column chromatography, 
5 (ethyl acetate/hexane) to give N- ( 4-aniinoben2^yl)sa^:cpsine 
methyl ester (3.0g) as red oil. 

^H-NMR( tfppm, CDClj) 2.36 (3H, .m). 3.22 (2H, s), 3.55 (2H, 
s). 3. (65 (2H, br). 3.70 (3H, s), 6.65 (2H. d. J»8.6Hz}, 7.11 
(2H; d, J=8.6Hz). _ 
10 IR(neat) ^ :3364, 2949, 1744cm"^. , 

• ■ ■ . ■ . • , . ■ ■ V. . - ■ . t ' . • • . 

. Reference Example 193 

In 1, 2-fJichlorpethane (SOml) were dissolved p~nitro- 
benzaldehyde (5g) and 3-methoxypropylamine {3 . Ig)., and to 
the mixture was added, under ice-cooling, .triacetoxy sodium 

■ -" ^ ' - . ' ' ' ' 

15 boron hydride (9.8g). Under nitrogen atmosphere, the 

mixture was stirred at room temperature for 3 hours, and 
to the mixture were added, under ice r cooling, 37% formalin 
(3ml) and triacetoxy sodium boron hydride (9.8g). Under 
nitrogen atmosphere, the mixture was stirred at room 

20 temperature for 3 hours, and to the mixture was added water. 
The mixture was concentrated, neutralized with sodium 
hydroxide solution and extracted with ethyl acetate. The 
organic layer was washed with water and subjected to back 
extraction with IN hydrochloric acid. The aqueous layer was 

25 washed with ethyl acetate, neutralized with IN sodium 

hydroxide solution and extracted with ethyl acetate. The 
orgcuiic layer was washed with. water and saturated brine, 
and dried with anhydrous magnesfium sulfate. Under reduced 
pressure, the solvent was evaporated to give N-(3-methoxy- 

30 propyl) -N-methyl- 4 -nitrobenzylamine (5.6g) as yellow oil. 
^H-NMR( <5ppm, CDCI3) 1.72-1-85 (2H, m), 2.20 (3H, s), 2.47 
(2H, t, J=7.3Hz), 3.33 (3H, s), 3.43 (2H, t, J=6.4Hz), 3.58 
(2H, s), 7.50 (2H, d, J=9 . OHz ) , 8 . 18 (2H, d, J=9.0Hz). 
IR(neat) 1/ : 2805, 1605, 1520cm'^. 

35 Reference Exeunple 194 

In acetic acid (70ml) was dissolved N-(3-methoxy- 
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propyl ) -N-methyl- 4 -nitrobenzylamines ( 5 . 5g ) , and; to the 
mixture was added little by little xedHced-iron ( 6 . 4g) . The 
mixture was starred at room temperature overnight . The 
solvent was evaporated, and to the :^esidue was added ethyl 
^ . f°f*^^*®- The precipitates were filtered off , the filtrate 
was washed with sodium hydroxide, solution , water and 
saturated brine , and d^ied with , anhydrous magnesium 
sulfatiB. Under reduced pressure, the solvent was 

evaporated to give 4- ( <N-3-methoxypropyl-N-methyl)amino- 
10 methyl ) aniline (4.4g) as red oil. 

*H-NHR(6ppm. CDCl,) 1. 71-1.85 (2H. m) , 2.16 (3H. s), 2.42 
(2H, t, J=7.4H2), 3.32 (3H. s), 3.37 (2H. s). 3.41 (2H, t. 
J=6.6H2). 3.61 (2H. br), 6.64 (2H, d, J=8.4Hz), 7.08 (2H. 
d, J-8.4HZ) . 

15 IR{neat) Vx 2946. 2795. 1615cm-\ 
Reference Example 195 

methanol (50ml) was dissolved 7- (4 -me thylphenyl) - 
2.3.4.5-tetrahydro-l-benzoxepin-5-ohe (Ig) , and to the 
mixture was added, under ice-cooling, sodium boron hydride 
(0.3g) . The mixture was stirred at room temperature for 30 
minutes, and to the mixture was added water. The mixture 
was concentrated and extracted with ethyl acetate. The 
organic layer was washed with water and concentrated . The 
residue was dissolved in bis U-methoxyethyl) ether {20ml), 
and to the mixture was added hydrochloric acid ( 5ml ) . The 
mixture was stirred at TS^C for 1 hour, poured into water 
and extracted with ethyl acetate. The. organic layer was 
washed with water and satu^ajted brine* and dried with 
anhydrou^ magnesium sulfate. The solvent was evaporated, 
and the precipitated 7-(4-ii^ethylphenyl)-2,3-dihydro-l- 
benzoxepine (0.78g) was filtered with hexane to give 
colorless crystals, 
mp. 98- loot;. 

*H-NMR(appm. CDCI3) 2.38 (3H. s ) . 2 . 65-2 . 74 ( 2H. m). 4.27 
35 (2H. t. J=4.9H2). 6.01 (IH. dt. J=ll . 7 . 4 . 4H2 ) . 6 . 39 (IH. 
d. J-11.7HZ). 7.01 (IH. d. J=8.0Hz). 7.23 (2H. d. J=8.2Hz), 
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7 . 31-7 • 38 (2H, m) , 7 . 45 ( 2H, d, J»8 . OHz ) . , 
IRXJ^) y i^^Ci25, 1491cm^ ^ 
Anal. Caicd. for C„HijO: C,86.41; H.6.82. 

Found: C,86.17; H,6.61. 
5 Rt^ference Example 196 

Under ice- coolincr, to dlmethylformamide (p.2mlj was 
ad4e4 dropwi^e sulf iiryl chloride (p.l7ml) / Md the ndjcture 

' under nitrogen atmosphere , at room temperature 
for 10 minutes. To the mixtvire was added-7-U-methvi- . 
10 phenyl ) . 2 , 3-dihyd;co- 1 -benzoxepine ( p . 3g ) and ,th^ mixtji^e 
was stirred, under nitrogen atmosphere , at 90't . f or-3 hours 
To the mixture was added ice -w^ter, and the miacture was 
extracted with ethyl acetate - The organic layer w^s washed 
with water and saturated brine, and dried with anhydrous 
15 magnesium sulfate. The solvent was evaporated to give 
7 - ( 4 - me t hylpheny 1 ) - 2 , 3 - dihydro - 1 - ben zoxepine - 4 - 

sulfonylchloride (0.36g) as pale yellow crystals, 
mp 162-166"C 

^H-NMR(tfppm, Cbcij) 2.40 (3H, s), 3.27 (2H. t, J=4. 7Hz) , 4. 41 
(2H, t. ^-4.7Hz). 7.11 (IH, d, J=9.6Hz), 7.26 (2H, d, 
J=8.2Hz), 7.44 (2H, d, J-8.2HZ), 7.57-7.62 (2H, m), 7.70 
(IH. s) . . 

IR(KBr) 1> : 3027, 1634, 1493cm-'. 
Anal. Calcd. for e^HisClpjSs C. 60. 98; H, 4. 52. 
25 Found: C,6i.l4; H,4.26. 

Reference Example 197 

Under argon atmosphere, a solution of ethyl (E)-3- 
(5-bromo1:hiophen-2-yi)acrylate (l.Opg) , 4-isopropylphenyl 
borate (0.86g) and potassitim carbonate (l,l2g) in 

^^^y^^^'^l^y-}^f^?-^'y'^^'^^ {40/4/4ml). was stirred at rocmi 
tenriperature for 1 hour. To the mixture was added 
tetrakistriphenylphosphine palladium (0. 14g) , and. the 
mixture yas ref luxed for 18 hours and then cooled to room 
temperature. The organic layer was washed with saturated 
35 brine and dried with magnesium sulfate. Under reduced 
pressure, the mixture was concentrated, and the residue was 
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purif ied with column chromatography (ethyl acetate/hexahe= 
1:9) to give pale yellow crystals of methyl (E)-3-£5- 
( 4-isopropyiphenyl) - thlophen-2-yl j acrylate . .( 0 . 83g) . 
m.p. 117-119 

5 \^H-NMR (20(j^fflz , CDCl,) 6 l. 27 (6H, d, J-6 . 8 Hz ) , 2 . 94-3 . 00 
(IH. ih), 3.80 (3H. s), 6.22 (IH, d. J=15.8 Hz ), 7 .24-7 . 28 
(4H, m), 7.54 (2H. d, J=7.8 Hz), 7.76 (iH, d, J^l5.8Hz). 
IR (KBr) 1718. 1622. 1436, 1306, 1230. 1203. 1165, 806 cm-' 
Anal. Calcd. f or Ci^HiaOjS 
10 Calcd. C, 71.30 ; H. 6.33 ; S* 11.20. 
Found. C. 71.22 ; H. 6.33 ; S, 11.23. 

, . .' • ■ ■ ■ ' * " 

Reference Example 198 

. To a solution of methyl ( E ) - 3 - [ 5 - ( 4 - isopropylphenyl ) - 
thiophen- 2 -yl] acrylate (0,75mg) in THF/ethanol (10/iOml) 

15 was added at room temperature 2N sodium hydroxicle solution 
(2.0ml), and the mixture was stirred for 20 hours. Under 
reduced pressure, the mixture was concentrated, and to the 
residue was added IN hydrochloric acid (10ml) . The mixture 
was extracted with ethyl acetate , and the organic layer was 

20 washed with saturated brine, dried with magnesium sulfate 
and concentrated. The resulting crystals were collected by 
^il^^^ation to give pale yellow crystals of (E)-3-[5-(4- 

isopropylphenyl) thiophen- 2 -yl] acrylic acid (639. 7mg). 
m.p. 216-219 X: " ' ■ 

25 'H-NMR (200MHz, CDCl3)fil.28 (6H, d, J=7.0 Hz), 2. 86-3, .01 

6-22 (lii, d/ J=15.7 Hz), 7.23-7.33, (4:H, ni), 7.56 

(2H, d; J=8.4 Hz), 7.85 (IH, d, J=15.7 Hz). 

IR (I^f) 2966, 1668. 1608. 1414. 1302. 1263. 1228. 804 cm'^ 

Anal. Calcd. for C^HjgOjS 
30 Calcd. C. 70.56 ; H. 5.92 ; S. 11.77. 

Found; C, 70.23 ; k, 5.94 ; S, 11.62. 

Reference Example 199 

Under argon atmosphere, a solution of methyl (E)- 
3- ( 5 -bromothiophen-2-yl) acrylate (0. 23g) , 4-tert-butyl- 
35 phenyl borate (0.3g) and potassium carbonate (0.26g) in 
toluene/ethanol/water (2p/2/2ml) was stirred at room 
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teinperaturie for 1 hour. To the mixture was added 
tetraklstriphenylphosphine pailadltjm (32mg), and the 
mixture was ref luxed for 18 hbur^„ and. then cooled to room 
temperature. To the organic layer, was added ethyl acetate, 
5 and the mixture was washed with saturated brine and dried 
With magnesium sulfate. Under reduced pressure, the 
mixttire was concentrated, and the residue was purified with 
coiuinn chromatogra^ (ethyl acetate/hexane^l : 9) to giye 
pale ye^ of methyl 15- (4-tert-butyl- 

10 phenyl) thiophen-2-yilacrylate ( 24bmg) . This compound was 
li^ed for the following reaction , wl tlxout sub j.ept ing further 
piarif Icatlbn . 

^H-NMR (200MHz. CDCl,) <5 1.34 (9H, s). 3.80 (3H. s), 6.22 
(IH, d,^ J=15.8 H2), 7.21-7.30 (2H, m) , 7.42 (2H, d, J-8.7 
15 Hz), 7.55 (2H, d, J=8.7Hz), 7.76 (IH. d, J=15.&Hz). 

IR (KBr) 1716. 1622. 1436. 1302. 1232, 1207.1165, 972, 806 
cm 

Reference Example 200 

To a solution of methyl (E ) -3- [ 5- ( 4-tert-butyl- 

20 phenyl) -thiophen- 2 -yllacrylate (190mg) of THF/ethanol 

(15/15ml) was added at room temperature 2N sodium hydroxide 
solution (2.0ml) , and the mixture was stirred 18 hours. To 
the mixture was added IN hydrochloric acid ( 5ml ) , and the 
mixture was extracted with ethyl acetate . The organic layer 

25 was washed with saturated brine ana dried with magnesium 
sulfate. Under reduced pressure, the mixture was 
concentrated, and the precipitated crystals were collected 
by filtration, which were washed with hexane to give yellow 
crystals of (E)-3-[5-(4-tert-butylphenyl)thiophen-2- 

30 yl] acrylic acid ( 149 , 7mg) . This compound was used for the 
following reaction, without subjecting further 
purification. 

^H-NMR (20dMHz, CDCl) <5 1,35 (9H, s), 6.22 (IH, d, J=15.6 
Hz), 7.20-7.29 (2H, m), 7.43 (2H, d, J=8 . 8 Hz ) , 7 . 56 {2H, 
35 d, J«8.8 Hz), 7.85 (IH, d, J=15.6 Hz). 

IR (KBr) 2962, 1678, 1612, 1414, 1302, 1232, 806 cm*^ 
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Reference Example 201 

To a solution of 4 • -methylacetophenone: , ( 10 . O^g 
ethanol (lOOml) were added at room temperature an aqueous 
solution ; ( 50ml ) of hydroxyamine hydrochloride ( 7 . 77g) and 
5 sodium acetate^ (9.63g) , and the mixture was;, refliL«ed for 
24 hoiirs and then pooled- The mixture, was conceiitrated, and 
to the residue was added IN hydrochloric acid (150ml) . The 
mixture was extracted with ethyl acetate/ washed with 
t^^^l^^d brine, and dried with magnesium sulfate. Under 
10 reduced pressure, the mixture was concentrated, and the 
residue was purified with column chroma,tography ( ethyl 
acetate/hexane=l:3) to give colorless crystals of 4'- 
methylacetophenonoxime (10.89g). 

^H-NMR (200MHz, CDCI3) (5 2.28 (3H, s), 2.37 (3H, s), 7,19 (2H, 
15 d, J=8.1 Hz), 7.53 (2H, d, J=8.1Hz), 8.55-8.69 (IH, m) . 
Reference Example 202 

To a solution of 4 ' -methylacetophenonoxime (ib.46g) 
in DMF (250ml) was added at ot: sodium hydride (60%, 3.08g) , 
and the mixture was stirred at room temperature for i hour. 
20 To the mixture was added a solution of 4-f luorobenzaldehyde 
(9.57g) in THF (300ml), and the mixture was stirred for 5 
days. To the mixture was added IN hydrochloric acid 
(200ml) , and the mixture was extracted with ethyl acetate. 
The organise layer was washed with saturated brine and dried 
with magnesiiim sulfate. Under reduced pressure, the 

was concentrated, and the residue was purified with 
column chromatography ( ethyl acet&te/hexane=l : 5 ) to give 
colorless crystals of 4- ( 4/ -methyl- a -methylbenzyiidene- 
aminoxy)benzaldehyde (11.23g). 
30 m.p. 96-98 

*HtNMR (2dOMHz, CDCij) <5 2.41 (3H. s) , 2.47 (3H, s), 7.25, (2H, 

a. J=7.8 Hz), 7.43 (2H. d, J=8.8 Hz), 7.69 (2H, d, J=7.8 

Hz), 7.88 (2H, d. J=8.8 Hz), 9.93 (IH, s). 

IR (KBr) 1699, 1597. 1576, 1498, 1232, 1207, 1149, 916, 820 
35 cm'* 

Anal . Calcd . for Ci^HisNO^ 
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Ca.a.cci. C. 75.87 ; H, 5.97 ; N. 5.53. 
Found. C. 75.73 ; H, ,6.04 ; N, 5.48.. . 
Reference Example 203 

A solution Of 4-(4:-methyl-a-methylbenzyli 
5 amlnoxy)benzaldehyde (5 .0g) in IN hydrochloric acid/acetic 
acid (80mi) was stirred at 100-110X1 for 24 hours and then 
cooled to room temperature • To the mixture was added water 
and the mixture was extracted with ethyl acetate. The. 
organic layer was washed with, saturate and dried wit:h 

ID magnesium sulfate . Under reduced prM^^ the mixture was 
concentrated, and the residue wa^ purified with column 
chromatography (ethyl acetate/h^xane=l:,9) to give 
colorless crystals of 2- ( 4-methylphenyl)benzof uran-5- 
aldehyde (l.SOg). 

15 m.p. 162-164 ''C 

'H-NMR (200MH2, CDCI3) 6 2.41 (3H, s), 7.06 (IH, s), 7.28 
(2H, d, Hz), 7.62 (IH, d, .J=8 . 4 Hz ) , 7.77 (2H, d, J=8 . 0 

Hz), 7.84 (IH, dd, J-8.4, 1.8 Hz), 8.11 (IH, d, J=1.8 Hz), 
10.06 (IH, s) . 

20 IR (KBr) 1697, 1292, 1271, 824, 798 cm"' 
Anal. Calcd. For Ci^HijGj 

Calcd. C, 81.34 ; H, 5.12. 
Found. C, 81.21 ; H, 5.11. 
Reference Example 204 

25 To a solution of 2- (4-methylphenyl)ben20furan-5- 

carbaldehyde ( 500mg ) and 1-methylcyclphexene ( 1 . 2ml) in DMF 
(15ml) was added a solution (9ml) of sodium chlorite (80%, 
1.5g) and sodium dihydrqgenphosphate (1.5g) at room 
temperature, and the mixture was stirred for 3 hours. To 

30 the mixture was added IN hydrochloric acid, and the mixture 
was extracted with ethyl acetate . , The organic layer was 
washed with sodium thiosulfate and saturated brine, and 
dried with magnesium sulfate. Under reduced pressure, the 
mixture was concentrated, and the precipitated crystals 

35 were collected by filtration, which weref washed with 
diethylether to give colorless crystals of 2- (4- 
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methylRhenyl)ben29furan-5-carb^ (395mg). 
m,jp. 279-283 *C 

^H-NMR (2PPMHZ, CDCl,)- 2.38 (3H, s). 7.34 (2H. d, J=8.2 
r <^K' s) » 7-70 (IH, 4, a-8..8 Hz) , 7.84 (2H. J=8.2 

5 H2), 7.92 (IH, dd, J»8.8, 1.2 Hz). 8 . 26 ( IH. d. J-1 . 2 Hz ) . 
IR (KBr) 2989. 1689. 1416, 1291, 768 cm-^ 

Anal. Calcd. for C^fi^fi^ 
Caicd. C, 76,18 ; H, 4.79. 
Found. C, 76.11 ; H, 4.74. 
10 Refeirence Example 205 

To a solution of ethyl vanillate (2.50g) and 
triethylamine (3.6inl) in dichlorome thane (50ml) was added 
trif luoromethanesulf onic acid anhydride (2.6ml) , and 
the mixture was stirred for 1.5 hours. T6 the mixture was 
15 added water ( 15ml) , and the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated brine 
and dried with magnesium sulfate. Under reduced pressure, 
the mixture was concentrated, and the residue was purified 
with coliimn chromatography (ethyl acetate/hexane=l : 15) to 
give yellow oil of ethyl 3-methoxy-4-trif luoromethane- 
sulf onyloxybenzoate ( 3 . 96g) . 

'H-NMR (200MH2, CDCI3) <5 1.41 (3H, t, J«7.1 Hz), 3.99 (3H, 

"^r^^^^^* q. J=7.1 Hz), 7.28 (IH, d, J=7.6 Hz), 7.67-7.72 
(2H, jh). 

* . . - * ■. 

IR (rieat). 1726. 1606. 1502, 1466. 1427. 1292. 1246. 1207. 
^>*^vll09» 1030. 833, 768, 617 
Reference Example 206 

""^^ ^ solution of ethyl 3-methoxy-4-trif luoromethane- 
sulf onyloxybenzoate (3.95g). 4 -methylphenylacetylene 
3° (1^54g) and triethylamine (5.0ml) in DMF (40ml) was added 
bis triphenylphosphine, palladium dichloride (0-25g). and 
thejnlxture was stirred at 100*0 for 3 hours and then cooled 
— ^"^^ the mixture was added water, and 

the mixture was extracted, wi^h diethylether . The organic 
35 layer was washed with saturated, brine and dried with 

magnesium sulf ate . Under reduced pressxire , the mixture was 



. wo 99/32100 ... PCT/JP98/05708 

438 

cpncentratea, and the residue, was purified with column 
chromatogiraphy (ethyl acetate /hexane=l : 9 ) and 
^^^^^^^^^ . ^'^ ethyl acetate/hexane to give pale 
7^^ ;^^^^^^^, f ^ ®* W 3 -m(^t:hoxy-4 - 12 - ( 4 -methylphenyl ) - 
5 ethynylJ -benzQate .(2.02g) . 
m.p. 71-73 "C 

^'HtfiR (20OMHz, C^ (3H, t. J^7.1 Hz). 2.37 (3H. 

s)- 3.^7 (3H, B^^ 4^39 (2H, q, J-7.1H2). 7,16 (2H, d. J»7.9 
l'.47 J^7,9 Hz), 7.53 (IH, d, J-8.0 Hz). 7.57 

10 f^^^^ 1.6 Hz). 

iR (KBr ) 1711 , 1419,. 1294;. 1236 , 1099 , 1036 , 812, 762, cm ^ 

Anal. Calcd: for C^HjeOj 

Calcd. C, 77.53 ; H, 6.16. 
Found. C, 77.48 ; H, 6.01. 
15 Reference Example 207 

A mixture of ethyl 3-methoxy-4-( 4-methylphenyl) - 
ethynylbenzoate (l*5g) and pyridinium chloride (9.0g) was 
stirred at 2Q0t: for 2 hours, and then cooled to 100*C. To 
the mixture was added DMF ( 20ml ) , and the mixture was cooled 
20 to rpom temperature. To the mixture was added IN 

hydrochloric acid, and the mixture was extracted with ethyl 
acetate . The organic layer was washed with saturated brine 
and dried with magnesium sulfate. Under reduced pressure, 
:"^^3Cture was concentrated, and the precipitated crystals 
25 were , collected by filtration, which were washed with 

diethylether and hexane to give pale yellow crystals of 

^^'T^ -methylphenyl )benzofuran- 6 -carboxy lie acid (0.84g) . 
m.p. 270-272 *C 

; ^H-NMR ( 200MHz, I^^^ 6 2.38 (3H, s). 7.35 (2H, d, J=8.2 

30 Hz), 7,47 (IH, s), 7.72 (IH, d, J=8.0 Hz) . 7 .85-7 .89 (3H, 
m). Sill (IH, s). 

IR (KBr) 2972, 1677, 1612, 1498, 1413, 1300, 1230, 798 cm'^ 
Anal. Calcd. For C^HijO, 
Calcd. C, 76.18 ; H, 4.79. 
35 Found, C. 76 . 05 . ; H, . 4 . 54 . 
Reference Example 208 
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To a solution of ethyl 7 - ( 4 -methylthiophenyl ) - 2 .3 - 
d±hydro-l-benzo3eepine-4-icarboxylate (i98i5mg) in THF 
(20nil) was added at o'C 70% 3-chloroperben2oic acid (317mg) , 
and the mixture was stirred at Ot: for 30 minutes and then 
5 at room temperature for 1 hour. To the mixture was added 
sodium thiosulf ate solution, and the mixture was stirred 
for a few minutes ahd then' extracted with ethyl acetate. 
The organic layier was washed with saturated sodium 
bicarbonate solution and satuirated brine, and dried With 
10 magnesium sulfate. Under reduced pressure , the mixtur'6 Was 
concentrated,: and : the residue Was purified with column 
chromatography ( ethyl acetate/hekane=l : 1 ) to give 
colorless crystals of ethyl 7- ( 4-methylsulf onylphenyl) - 

2.3-dihydro-l-benzoxepine-4-carboxylate (221.8mg). 
15 m.p. 150-153 

^H-NMR (200MHz. CDClj) «1.37 (3H, t. J=7,2 Hz), 3.03 (2H, 

t. J=4.5 Hz), 3.10 (3H, s). 4.30 (2H. q, J=7.2 Hz), 4.33 

(2H. t, J=4.5 Hz), 7.10 (IH, d, J=8.4 Hz), 7.50 (IH, dd. 

J=8.4, 2.2 Hz). 7.60 (IH, d, J=2; . 2 Hz ) . 7 . 65 (IH, s), 7.75 
20 (2H, d, J=8.4 Hz), 8.01 (2H,d, j-8.4 Hz). 

IR (KBr) 1693, 1595, 1485, 1302, 1252. 1230, 1213, 1146, 

1092, 825 cm** 

Anal. Calcd. for CjoHjoO,S 

Calcd. C, 64.50 ; H, 5.41 ; S, 8.61. 
25 Found. C, 64.36 ; H, 5.40 ; S, 8.53. 

Reference Example 209 

: ' To a solution of' ethyl 7- ( 4-methylsulf onylphenyl ) - 
2,3-dihydro-l-benzoxepine-4-carboxylate (laOmg) in 
THP/ethanol (5/5ml) was added at room temperature IN sodium 
hydroxide solution (1ml), and the raiixtur^ was stirred for 
4 days . To the mixture was added IN hydrochloric acid 
(10ml), and- the mixture was concentrated under reduced 
pressure. The residue was extracted with ethyl acetate. 
Under reduced pressure, the mixture was concentrated. The 
35 resulting crys tals were dbllfect ed by f il trat ion , which were 
washed with water, ethanol and diethylether to give 
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cblbrleiss- crystais of 7-(4-methyi-suifohyl^^ 
aihydrobdrizbkapia^^ (l48^2ing) :/ ' ^ ' 

^H-NMR^(^0OMH#, DMSO-de) « 21 84-2 . 9^4 < 2HV m) , 3 :25 ( ik: V) , 
5 4;23V4.34 (^imf; 7. 10 (IH, d, J«8 . 4 Hz ) , 7 . 64-7 : 75 <2H, 
m)/ 7.92-8.04 X5H> m). - 

IR (KBr) 3018V 1674, 1308, 1267/ 1147, 829, 783, 760, 6^6> 

Aiial. Calcd^^ for C^eHi^OsS-O.M^d 
10 Calcd. -C; 6^.a3 T; H, 4.75 ; g, 9.21: . v ^ Jx; . / j . 

Fouild. C> 62^1^9 ; H/4.69 ; S, 9.06. 
Reference Example 210 

A mixture of 4-bromothiophenol (24,8g), ethyl 4- 
bromo-butyrate (30. 7g) and potassium carbonate (36.2g) in 
15 DMF (100ml) was stirred at room temperalture overnight. 

Under reduced pressure, the solvent was evaporated, and to 
the residue was added water . The mixture was extracted with 
ethyl acetate, arid the organic layer was washed with 
saturated brine and dried with magnesium sulfate. Under 
20 reduced pressure, the mixture was concentrated, and to the 
residue was were added methanol (120ml) and IN sodium 
hydroxide solution ( 240ml ) . The mixture was stirred at room 
temperature overnight, and to the mixture was added water. 
The mixture was washed with ethyl acetate, and to the aqueous 
25 layer was added concentrated hydrochloric acid to make the 
solution acidic. The mixture was extracted with ethyl 
acietate . The brgsmic layer was washed with saturated brine 
and dried with magnesium sulfate . Under reduced pressure, 
the solvent was evaporated to colorless prism of 4-(4-. 
30 brbmophenylthib) butyric acid (31, 8g). 

^H-ITOR (200MH2, CDCI3) 1.87-2.02 (2H, m) , 2.53 (2H, t, J«7.1 
Hz), 2.96 (2H, t, J=7.2 Hz), 7.21 (2H, d, J=8.8 Hz), 7 41 
(2H> d, J=8.8 Hz) . 
IR (KBr) 1699 cm^' 
35 Anal. Calcd. for C^o^^iOJBrS 
Calcd. C, 43.65 ; H, 4.03. 
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Found. C, 43.70 ; H, 3.93. 
Reference Example 211 

A mixture of 4-(4-bromophenylthio)butyxic acid 
(31.8g) polyphbsphorlc acid (250g) was stirred at loot 
5 for 1 hour. The mixture was added to ice/water and extracted 
with ethyl acetate. The organic layer was washed with 
saturated brine and dried with magnesium sulfate . Under 
reduced pressure, the solvent was evaporated to give brown 

prism" of 7-bromo-2 , 3 , 4 , 5-tetrahydr6-l-benzb- thiepin-5-one 
10 (13.6g) . 

*H-NMR {200MHz. CDCI3) <5 2.22-2.35 (2H, m) , 2 . 94-3.08 (4H, m) . 

7.33 (IH, d. J=8.b Hz) . 7.44 (IH, dd, J=8.oV 2.6 Hz). 7.96 

(IH, d. J=2.6 Hz) . 

IR (KBr) 16iB2 cm-^ 
15 Anal. Calcd. for CipH^OBrS 

Calcd. C/ 46.71 ; H, 3.53. 

Found. C, 46.71 ; H, 3.45. 

Reference Example 212 

To a solution of 7-brpmo-2 ^ 3 , 4 , 5-tetrahydro-l- 
20 benzothiepin-S-one (13.5g) in dimethyl carbonate (200ml) 

was added at room temperature sodium methoxide (14 .2g) , and 

the mixture was refluxed for 8 hours under nitrogen 

atmosphere. To the mixture was added IN hydrochloric acid, 

and the mixture was extracted with ethyl acetate. The 
25 organic layer was washed with water and saturated brine, 

and dried with magnesium sulfate. Under reduced pressure. 

the solvent was evaporated to give brown prism qf methyl 

7- bromo - 5 - oxo -2,3,4,5- te trahydro - 1 - benzothiepine r 4 - 

carboxylate ( 1 1 . 5g ) , 
30 ^H-NMR (2pOMHz . CDCI3) (5 2 . 40-2 . 84 ( 6H. m) . 3.16-3 . 27 ( 2H. m) , 

3.75 (3H, sj. 4.47-4.56 (IH. ra). 7.33 (IH, d, J=8.4 Hz) . 

7.47 { IH , dd , J« 8 . 4 , 2 . 6 Hz ) , 7 . 9 9 ( iH , d . J=2 . 6 Hz ) . 

IR (KBr) I75b-cm-^ - " 

Anal. "Calcd. for CjjHijOjBrS 
35 Calcd. C, 45.73 ; H. 3.52. 
Found. C. 46.01 ; H, 3.48. 
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Reference Example 213 

A solution of methyl 7-bromor5-oxo-2,3,4 5- 
tetrahydro-l-benz6thiepine--4--carbpxylate (24.94q) in THF 
(200iiL) was eboied to -20*C, and to the mixture was added 
5 dropwise a isolution of sodium bpro hydride {2.99g) in 
methahoi ( 30ml ) • While the temperaiture of the mixture, was 
kept^at -15 to 20*C , the mixture was stirred for 1 hour. To 
the mixture was added water, and the mixture was extracted 
with ethyl acetate. The prganic layer was washed with 

10 saturated brine and dried with magnesivu^^ XSxipL^x 
reduced pressure, the solvent was evaporated ^uid the 
residue (24. 38g) was dissolved in THF (200ml). To the 
mixture was added triethylamine (26ml) and then to the 
mixtui-e was added dropwise at 0^ methaiiesulf onyi chloride 

15 (9.2ml). The mixture was stirred at oti for 30 minutes and 
then at room temperature for 15 hours. To the mixture was 
added dropwise 1^8-diaza-bicyclo[5,4,0]-7"undecene 
(17.9g), and the mixture wa3 stirred for 3 hours. To the 
mixture was added water , and the mixture was extracted with 

20 ethyl acetate. The organic layer was washed with water and 
saturated brine and dried with magnesium sulfate. Under 
reduced pressure, the mixture was concentrated, and the 
residue was purified with column chromatography (ethyl 
acetate/ hexane^l : 10 ) . Under reduced pressure , the mixture 

25 was concentrated, and the resulting crystals were 

recrystallized from ethyl acetate/hexahe to give pale 
yellow crystals of methyl 7-bromo-2 , 3-dihydro-l- 
behzothiepine-4-carboxylate (ll.pOg). 
m.p. 94-95 X: 

30 'H-NMR (^OOMHz, CDCI3) (5 2.94-3 .00 ( 2H ,m), 3.15-3.21 (2H, m) , 
3.83 (3H. s) . 7.28-7.33 (2H, m) . 7:51 (IH. d,. J=1.2 Hz), 
7.70 (Iri, s) . 

. " * " . * 

Anal. Calcd. for CijHjiOjBrS 
Calcd. C, 48.17 ; H, 3.71. 
35 Found. C, 48.37 ; H, 3.77. 
Reference Example 214 
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Under argon atmosphere, a mixture of ^^^^ 
br6iho-2 , 3-dihydjro- l-benzothiep±ne- 4 -carboxylate ( 1 . 5g ) , 
4-meth6xyphenyi borate (0 .84g), and potassiiim caorbonate 
(1.39g) in toluene/ethanol/water ( 50/5/5ml) was stirred at 
5 room temperature for 1 hour. To the mixture was added 
tetrakistriphenylphosphine palladium (0.1 7g), and the 
mixture was refluxed for 24 hours and then cooled. The 
mljcture was extracted with ethyl acetate , washed with 
saturated brine and dried with magnesium sulfate. Under 

10 reduced pressure, the mixture was cohcentrated, and the 
residue was purified With column chromatography (ethyl 
acetate /hexane-1 j 15-*i : 9->i : 4-*l : 2 ) to give pale yellow 
crystals of methyl 7- (4-methoxyphehyl) -2 , 3-dihydro-^- 
be^zothiepine-4-carboxylate (l-40g) . 

15 m.p. 117-120 "C 

"H-NMR (200MHz. -CDCI3) 5 2.97-3.04 (2H/m) . 3 . 19-3 . 25 ( 2H, m) . 
3.84 (3H. s), 3.86 (3H, s), 6.98 (2H. d, J=8 . 8 Hz ) . 7 . 39 
(IH, dd, J=8.0. 2.2 Hz), 7.48-7.54 (3H. m). 7.57 (IH, d, 
J=2.2 Hz). 7.88 (IH. far s) . 
20 IR (KBr) 1716. 1630. 1606. 1520. 1479, 1431. 1281. 1250 
122i, 1186, 1020/ 835, 814 cm"^ 
Anal . Calcd , for C^HiebjS 
Galcd. C, 69.91 ; H. 5.56. 
Found. 70.22 ; H, 5.65. 

25 Reference Example 215 

To a solution of methyl 7- (4-methbxyphenyl) -2 ,3- 
dihydror-l-berizothiepine-4-carboxylate (O.SOg) in 
ethanbiyTHFC 10/ 10ml) was added at room temperature IN 
sodium hydroxide solution ( 2ml ) , and the mixture was stirred 

30 for 18 hours . To the mixture was added IN hydrochloric acid 
(2ml). Under reduced pressure, the mixture was 
concentrated. To the mixture was added water, and the 

precipitates were collected by filtration, which were 

"i »■■■*.' ' . *. 

washed with 2-propanol . diethylether and hexane to give pale 
35 yellow solid of 7-(4-methoxyphenyl)-2,3-dihydro-l- 

benzo-thiepine-4-carb6xylic acid (508mg). This compound 
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20 



25 



was used for the following reaction, without sublectina 
further purification. 

J=5.7 Hz) , 3?ri'l2Hr 
^V '^^^y^"^^/^^^-^^^ (2HVd, J=8.8HzJ, 7,33-7,42 

5 {2H, m) ;^^^V d, J=8.8 Hz) . "^^ 

IR (KBr) 33S6. 16^^^/ ^1608, 1518, 1358/1246, 1178, 1020, 

Reiferiance Example 216 ' ■■ ^ ■.- ■ 

Under argon atmbsphere, a mixture of methyl 7- ' ' 
10 b±om6i2 ,3-di2iydro-r-b^ ( O.JQg) , 

4 -morphblihopliehyi bibirat e ( kis 1 . 3ing ) aiid pbtassium 
ca±:bbhat# (o:65g) in toluene/ethanol/water (20/2/2ml) was 
^^^^f®*^ room temperature for 1 hour. To the mixture was 
added tetraklstriphenylphbsphine palladium (0.14g), and 
15 the mixture was refluxed for 20 hours and then cooled. The 
mixture was extracted with ethyl acetate, washed with 
saturated brine and dried with magnesium sulfate . Under 
reduced pressure, the mixttire was concentrated, and the 
residue was purified with column chromatography (ethyl 
acetate/dichlorom6thahe-l:4) to give yellow crystals of 
methyl 7- (4-morpholinophenyl) -2 , 3-dihydro-l-benzo- 
thiepine-4-carboxylate (664.4mg). 
m.p. 154-156 "C 

'H-NMR C2dOIOIz , CDClj) <5 2. 97-3 . 02 ( 2H, m) , 3 . 20-3 . 25 ( 6H, m) , 
3.84 {3H, s), 3.87-3.91 (4H, m), 6.98 (2H. d, J=8.8 Hz), 
7.35-7.43 (lH,m), 7.49-7.58 (4H, m) , 7.88 (IH, s). 
IR (KBr) 1709. 1606, 1520, 1448, 1274, 1242, 1232, 120, 926^ 

\ 816 cm '^ ••■ '■ 

Anal. Calcd. for GjjH^NOjS 
30 Calcd. C, 65.26 ;hJ 6.08 ; N, 3.67. 
Found.' C. 69.-43 ,- H, 6.01 ; N, 3.81. 
Reference Example 217 

*6 a solution Of methyl 7- (4 -morpholinophenyl) - , 
2,3-dihydro-l-benzothiepine-4-carboxylate (0.55g) in 
35 ethahbl/THF (30/3dml) was added at room temperature IN 
sodium hydroxide solution (1.8ml) , and the mixture was 
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Stirred for 6 days and then ref luxed for 2 hours. To th^ 
mixture was added IW hydrbchlpric acid (1.8ml). The 
resulting solid was collected by filtration , which was 
washed with ethanbl and diethylether to give yellow powder 

5 of 7-(4-morpholinpphenyl)-2,3-dihydro-l-benzo-thiepl^ 
4-carboxyllc acid (502.2mg). 
m.p. 280 (dec. ) 

^H-NMR (200MHz. DMSO-dJ <5 2 . 88 (2H. t/ J=5.3 Hz) / 3.05-3.25 
(6H. m). 3.67-3.82 (4H, m) , 7.02 (2H, d, J=8 . 7 Hz) , 7 . 43-7. 54 
10 (2H, m), 7.61 (2H. d, J=8.7 Hz), 7.75 (IH. s). 7.81 (IH, 
s). 

IR (KBr) 2967. 1709. 1684. 1608. 1520. 1232. 1120. 926, 814 

csm"* 

Anal . Calcd . for CjiHjiNOaS 

15 Calcd. C. 68.64 ; H, 5.76 ; N, 3.81. 
Found. C, 68.68 ; H, 5.62 ; N, 3.69. 
Reference Example 218 

Under argon atmosphere, a mixture of methyl 7- 
bromo- 2 . 3 -dlhydro- 1 -benzothieplne- 4 -carboxylate { 1 . 5g ) , 

20 3,4«methylenedloxyphenyl borate (0.92g) and potassium 

carbonate (1.39g) in toluene/ethanol/water (50/5/5ml) was 
istirred at room temperaturel hours. To the mixture was 
added tetrakistriphenylphosphlne palladium (0.29g), and 
the mixture was ref luxed for 16 hours and cooled. The 

• . " * ' . 

25 mixture was extracted with ethyl acetate , washed with 

saturated brine and dried with magnesium sulfate.. Under/ 
reduced pressure , the mixture was concentrated, and the 
residue was purified with colunm chromatpgraphY (ethyl 
^cetate/hexane=l:2) to give pale yellow crystals of methyl 

30 7-(3,4-methylenedioxyphenyl)-2,3-dihydro-l-ben2o- 
thiepine-4-carboxyliate (1.55g)- 
m.p. 126-129 "C 

^H-NMR (200MH2^CDCl3) (5 2,97-3.06 ( 2H. m) . 3 . 19-3 . Z4 ( 2H. m) . 
3.84 {3H, s). 6.01 (2H. s). 6.88 (IH. d. J-8.8 Hz), 7.02-7.08 
35 (2H. m), 7.35 (IH, dd. J=8.0, 1.8 Hz). 7.50 (IH, d, J=d..4 
Hz). 7.53 (IH. d. J=1.8 Hz). 7.87 (IH, br s ) . 



wo 99/32100 PCT/JP98/05708 

446 

...... .. . -, - •. .. ' . .• . 

IR (KBr) 1709/ 1471/1435, 1248/1223, 1186, IO34, 928, 804 
cm 

Artal/ Caica. for Ci^kgO.S 
eaicd. &7.0-1 ; H, 4.74. 
5 Fotuid. C, 67.19 ; H, 4.61. 
ReferiBnce Example 219 

to a solutioh of methyl 7- (3, 4- 
methyienfedioxYphenyl ) - 2 , 3 -dihyd^ 
carboxylate (O/63) in iethanol/ THF (lO/lOml)^^ 

10 room temperature IN sodium hydroxide ssolution ' ( 2ml ) , and 
the mixtiire Was stirred for 64 hours. To the mixtur^^ 
added iN hydrbchioirlc acid ( 3ml ) , and the mixture was 
concentrated. The resulting solid was collected by 
filtration, which was washed with water, 2-propanol and 

15 diisopropylether to give pale yellow powder of 7-(3,4- 
methylenedioxyphenyl ) - 2 , 3 -dihydro - 1 -benzothiepine- 4 - 
car boxy lie acid (510 .6mg) . 
m.p. 227-229 *C 

'H-NMR (200MHz, pMSO-de) <5 2.86-2.92 (2H, m), 3.14-3.20 (2H, 
20 m), 6.07 (2H, s ) , 6 . 99 ( IH, d, J=8.2 Hz), 7.21 (IH, dd, J=8.2. 
1.8Hz), 7.33 (IH, d, J»1.8Hz), 7.44-7.53 (2H, m) , 7.77-7.82 
(2H, m) . 

IR (KBr) 2895, 1672, 1473, 1288, 1252, 1225, 1039, 933, 806 
cm'^ 

25 Anal. Calcd. f or CiaHi^O^S 

Galcd. C, 66.24 ; H, 4.32. 
Found. C, 66.01 ; H, 4.44. 
Reference Example 220 

To a suspension of 4 -phenylpiperidine (5.0g) in 

30 acetonitrile (100ml) was added triethylamine (8.64ml) and 
then wais added drppwise at 0*C a solution of p- toluene - 
sulfonyl chloride (6.5 Og) in acetonitrile {30ml). The 
mixture wais stirred at 0*C for 2 hour^ . Under reduced 
pressure, the solvent was evaporated, and to the residue 

35 was water. The mixture wasf extracted with ethyl acetate, 
and the organic layer was washed with saturated brine and 
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dried with magnesium sulfate. Under reduced pressure, the 

mixture was concentrated, and the resulting crystals were 

...*■''■■ * , • '. . . ' ' ■ = " 

collected by filtration, which were washed with hexane to 
give colorless crystals of l-{4'-methylphenylsulfonyl)- 
5 4-phenylpiperidine { 8 • 93g) . 
m.p. 153-154 *C 

^H-NMR (200MHz, CDCI3) » 1 . 83-1 . 95 {4H, m)V 2.26-2 . 43 (3H, m) , 

2. AS (3H, s), 3.87-3.99 ( 2H, m) , 7 . 13-7 . 30 ( 5H, m) , 7 . 35 

(2H, d, J«8.0 Hz), 7.69 (2H, d, J=8.0 Hz). ' 
10 iR (KBr) 1336, 1165, 1092, 933, 725, 700, 651, 577, 546 cm'^ 

Anal. Calcd. for Ci8H2xN02S 

Calcd. C, 68.54 ; H, 6.71 ; N, 4-44. 

Found. C, 68.31 ; H, 6.64 ;N, 4.40. 

Reference Example 221 
15 To a solution of 1- ( 4-methyiphenylsulf onyl) -4- 

phenylpiperidihe (l.Og) and 1 , 1-dichloromethylmethylether 

( 0 . 57ml ) in dichlorome thane { 5ml ) was added at 0*C a solution 

^ ' - . . ' ■ • ■ ■ . ■ • ■ "' "* . 

of titaniiim tetrachloride ( 0 . 7ml ) in dichlorome thane ( 5ml ) , 
and the mixture was stirred at room temperature for 2 hours . 

20 The mixture was added to stirred ice/water to stop the 
reaction. The mixture was extracted with ethyl acetate. 
The organic layer was washed with sodium bicarbonate 
solution and saturated brine and dried with magnesium 
sulfate. Under reduced pressure, the mixture was 

25 concentrated, and the residue was purified with column 
chromatography (ethyl acetate/hexane=l :4-»^i :2) to give pale 
yellow crystals of 4-[l-(4-inethylphenylsulfonyl)- 
piperidln-4-yl]ben2aldehycle (0.38ig) . (469.4mg[ of the 
steortlng materialis were boU'ected) 

30 m. p. 134-137 'C 

'H-NMR (200MH2, CDei3) <5 1.75-1.96 {4H. m) , 2.29-2.58 (3H, m) , 
2.46 (3H,s). 3.90-4.03 ( 2H. m) . 7 . 29-7 . 37 (4H. m). 7.69 
(2H. d, J-^.4 Hz), 7.82 (2H, d, J=8.4 Hz), 9.97 (IH, s). 
IR (KBr) 1697, 1(503, 1333, 1159, 937, 721, 581, 546 cm-^ 
35 Anal. Calcd. for C^HjiNOjS 

Calcd. C, 66.45 ; H, 6.16 ; N, 4.08. 
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Found. C, 66.31 ; H, 6.08 ; N, 4.38. 

Reference Example 22^^ 

To a suspension of (3-carboxypropYl)triphenyl- 
phdsphoniuiia bromide (16 . 5g) in THF ( 170mi) was added at room 
5 temperature potassium t-butoxide (8. 63g) . and the mixture 
was stirred at 60Xi for 10 minutes and then cooled to room 
; tempei:a;tiire . To the mixture was added a solution of 4- 
f 1 - ( 4 -^iliiethylpheriyisulf ony 

(4.4pg) in THF (20miK ahd the mixture was stirred at ^oti 

10 for r hotir. To the mixture was added water' (SOml) and the 
mlktiizre was extraicte^^ tdiuene ( 80mi) r To the aqueous 

layer was added IN hydrochloric acid to meUce tc^ solution 
pH 3 , a:nd the mixture was extracted with ethyl acetate. The 
organic layer was washed three times with 2% sodium 

15 bicarbonate solution, and then with IN hydrochloric acid 
and saturated brine (X3). Under reduced pressure, the 
mixture was concentrated, and the residue was dissolved in 
THF { 150ml) . To the mixture was added Pd-C (0.5g) , and the 
mixture was stirred under hydrogen atmosphere for 5 hours. 

20 By filtration Pd-C was removed, and the filtrate was 
cbhcentrated under reduced pressure. The resulting 
crystals were collected by filtration, which were washed 
with hexane to give colorless crystals of 5-[4-[l-{4- 
methylphenylsulf onyl ) piperidih- 4 -yl ] phenyl ] pentanoic 

25 acid (4.63g) . 
m. p. 164-170 

^H-NMR (200MHz, CDCI3) (5 1 . 58-1 . 70 (4H,m) , 1 , 79-1 . 91 ( 4H, m) , 

2.25-2.42 (5H, m) , 2.45 {3H, s) , 2.54-2.65 (2H, m) , 3.84-3.97 

(2H, m), 7.04 (2H, d, J=8 . 2 Hz) , 7 . 10 (2H, d, J=8.2 Hz), 
30 7.34 (2H, d, J«8.3 Hz), 7.68 (2H, d, J=8l3 Hz). 

IR (KBr) 2937, 1703, 1335, 1163, 926, 725, 546 cm"^ 

Aiial. Calcd. for C23H29NO4S 

Calcd. C, 66.48 ; H, 7.03 ; N, 3.37. 

Found. C, 66.66 ; H, 7.00 ; N, 3.50. 
35 Reference Example 223 

To a solution of 5 - [ 4 - [ 1 - ( 4 -methylphenylsulf onyl ) - 
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piperidin- 4 -yl] phenyl Ipentanoic acid (0 .50g) in THF ( lOmi) 
were added iat room temperature oxalyl chloride (0.21ml) and 
a drop of DMF, and tlie mixture was stirred for 1 hour. Under 

. ■ ' - . * ' ' 

reduced pressure, the mixture was concentrated, and the 
5 residue was dissolved in dichloromethane (10ml). To the 
mixture was added at otJ aluminum chloride (0.35g) , and the 
mixture was stirred at oX^ for 30 minutes and then at room 
temperature for 5 minutes. The mixture was added to 
ice/ water, and the mixture was extracted with ethyl acetate. 

10 The organic layer was washed with IN hydrochloric acid, 
saturated sodium bicarbonate solution and saturated brine, 
and dried with magnesium sulfate. Under reduced pressure, 
the mixture was concentrated, and the residue was purified 
with column chromatography (ethyl acetate/hexane=l : 2 ) to 

15 give colorless crystals of 3- [ 1- ( 4-mfethylphenylsulf onyl) - 
piperidin-4-yl J -6 ,7,8, 9-tetrahydro-5H-benzocyclohepten- 
5-one (0.32g). 
m.p. 165-169 

'H-NMR (200MHz, CDCI3) « 1 . 74-1 . 93 (8H, m) , 2. 24-2 .43 (3H, m) , 
20 2.46 (3H, s), 2. 68-2 . 76 ( 2H, m) , 2.85-2.95 (2H, m) , 3.85-4.00 
(2H, m) , 7.14 (IH, d, J=8.0 Hz), 7.22 (IH, dd, J«8.0, 1.8 
Hz), 7.35 (2H, d, J=8.2 Hz), 7.50 (IH, d, J-1.8 Hz), 7.68 
(2H, d, J=8.2 Hz). 

IR (KBr) 1674, 1333, 1242, 1161, 1093, 933, 721, 546 
25 cm"^ 

Anal. Calcd. f or C^Hj^NOaS 
Caicd. C, 69.49 ; H, 6.85 ; N, 3.52. 
Found. CV 69.10 ; H, 6.62 ; N. 3.71. 
Reference Example 224 
30 To a solution of 3- [ 1- ( 4-methylphenylsulf onyl) - 

piperidin-4-yl] -6 , 7 , 8, 9-tetrahydro-5H-benzocyclohepten- 
5-one (3 . 25g) in dimethyl carbonate ( 50ml) was added at room 
temperature sodium methoxide (2.21g) , and the mixture was 
ref luxed f or 4. 5 'hours and cooled to room temperature. To 
35 the mixture was added IN hydrochloric acid (100ml) , and the 
mixture was extracted with ethyl acetate. The organic layer 
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was washed with saturated brine ^^a^ dried with magnesium 
sulfate • Under reduced j^ressure \ the mixture was 
concentrated to give crude product (?/9ig) . The resulting 
cinide £)roduct wais disso^^ (ISOmi), and to the ' 

5 mixture was added at - 40t: a sblutioh of sodium boro hydride 
(6.31g) in methanol (lOml) . The mixture was stirred at -10 
to -20*C for 1 hour. To the mixture was added a solution 
of sodium boro hydride (0.31g) in methanol (lOml), and the 
mixture was stirred for 1 . 5 hours . To the mixture was added 
10 acetone (2ml) , and the mixture was stirred for 30 minutes. 
To the mixture was added water, and the mixture was extracted 
with ethyl acetate . The organic layer was washed with 
saturated brine and dried with magnesium sulfate . (Jnder 
reduced pressure, the mixture was concentrated, and the 
15 residue was dissolved in THF (40ml). To the mixture was 
added triethylamine (3.42ml) . To the mixture was added at 
Otimethanesulfonyl chloride (0.95ml), and the mixture was 
stirred at o'C for 30 minutes and then at room temperature 
for 30 minutes. To the mixture was added 1,8-diaza- 
bicyclo[5,4,01-7-undecene (3.7ml), and the mixture was 
stirred for 14 hours. To the mixture was added, and the 
mixture was extracted with ethyl acetate. The organic layer 
was washed with saturated brine and dried with magnesium 
sulfate. Under reduced pressure, the mixture was 
25 concentrated, and the residue was purified with column 
chromatography (ethyl acetate/hexane»l : 2 ) to give 
colorless crystals of methyl 4- [l-( 4 -me thylphenyl- 

sulf onyl)piperidin-4-yl] -6 . 7-dihydro-5H-benzocyclo- 
heptene-8-carboxylate (2.01g). 
30 m.p. 169-173 "C 

'H-NMR (200MHz, CDCl,) (5 1. 75-1 .9^ ( 2H, m) , 1.95-2 .09 (2H, m) . 
2.26-2.43 (3H, m) , 2.45 (3H, s), 2.62 (2H, t, J=6.2 Hz), 
2.75-2.80 (2H, m), 3.81 (3H, s). 3.87-3.98 (2H, m) , 6.98-7.10 
(3H, m), 7.35 (2H, d, J=8.6 Hz), 7.65 (IH, s), 7.68 ( 2H 
35 d, J»8.6 Hz) . 

IR (KBr) 1709, 1433, 1336, 1234, 1198, 1161, 1092, 933, 721, 
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548 cm'^ ■ 

Anal. Calcd. f or C^sHj^NO^S 

Calcd. C, 68.31 ; H, 6.65 ; N, 3.19. _ \ 
Found. C, 68.23 ; H. 6.60 ; N, 3.04. 
5 Reference Example 225 

To a solution of methyl 4- [ 1- ( ^^^fmethylphenyl- 
sulf onyl)piperidin-4-yl] -6 , 7-d±hydro-5H-benzocyclo- 
heptene-8-carboxylate (l.Og) in ethanol/THF (20/40ml) was 
added at room temperature IN sodium hydroxide solution 

10 (2.7ml), and the mixture was stirred for 13 hours. Under 
reduced pressure, the mixture was concentrated. To the 
mixture was added water, and the mixture was washed with 
ethyl acetate. To the aqueous layer was added IN 
hydrochloric acid ( 5ml) , and the mixture was ex|:racted with 

15 ethyl acetate/THF. The organic layer was washed with 

saturated brine and dried with magnesiiam sulfate. Under 
reduced pressure, the mixture was concientrated. and the 
resulting colorless crystals were collected by filtration, 
which were washed with hexane to give colorless crystals 

20 of 4-[l-(4-methylphenyisulfonyl)piperidin-4-yl]-6,7- 

dihydro-5H-benzocycloheptene-8-carb6xylic acid (565.4mg) . 
m.p. 255-257 

'H-NMR {200MHz, CDCI3) (5 1 . 74-1 . 94 (4H. m) ,.1.96-2. 11 (.2H, in)., 
2.28-2.48 (3H, m), 2.46 (3H. s), 2.65 ( 2H, t, J=6 . 6 Hz), 
25 2.78-2.84 (2H, m) . 3.87-4.01 (2H, m) , 7.00-7.12 f 3H, m) , 
7.35 (2H, d. J=8.2 Hz), 7. 72 (2H, d. J=8.2 Hz) . 7.77 (IH. 

IR (KBr) 3008, 1674, 1352, 1294. 1273. 1255. 1163, 931, 721, 
548 cm-^ 

30 Anal. Calcd. for Cj^Hj^O^S 

Calcd. C. 67.74 ; H. 6.40 ; N, 3.29. 

Found. C, 67.97 ; H. 6.69 ; N. 311. 

Reference Example 226 

In THF (126ml) was dissolved 5 -bromo- 2 -methyl- 
35 thibphene (10.5g), and to the mixtur^ was added dropwise 

at - 78t: 1 , 6N h-butyl lithium/hexane { 40 . Sml ) . The mixture 
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Was stirred -for l-^our, and to the mixture was added dxopWise 
a solution of trimethyl borate < 18 . 5g } in THF ( 40mi ) ! The 
mixture was stirred for 15 minutes and warmed to room 
temperature. To the mixture was added 10% sulfuric acid 

• * * ' • • ■ , 

5 (63inl), and the mixture was stirred for 15 minutes. The 
mixture was extracted with ethyi acetate, washed with 
saturated brine and dried with magnesium sulfate. Under 
reduced pressure, the solvent was removed, and the resulting 
residue was washed with isopropyiether to give 5- ^ 
10 methyl- 2 -thienyl borate (4.6g). 

^H-NMR X200MHzVCDCi3) S2:59 (3H; s) ,6.53 (IhV d, J=^:4Hk^^ 
7.79 (IHy d^-J=3i4Hz) ; ' 
Reference Ex^ple 227 

In toluene/ethanol/water (10/1/1) (24ml) was 

15 dissolved methyl 7r-bromo-2 , 3-dihydro-l-benzoxepine-4- 
carboxylate (56bmg), and to the mixture were added 5- 
methyl- 2 -thienyl borate (875mg) and potassium carbonate 
(1.56g). The mixture was stirred at room temperature for 
30 minutes. To the mixture was added tetrakistriphenyl- 

20 phosphine palladium (260mg), and the mixture was stirred 
at 100*C for 24 hours and cooled to room temperature. The 
mixture was extracted with ethyl acetate, washed with 
saturated brine and dried with magnesium sulfate/ Under 
reduced pressure, the solvent was removed, and the resulting 

25 residue was purified with silica gel column chromatography 
(hexane/acetone=12/l) to give methyl 7- (5-methyl-2- 
thienyl ) - 2 , 3 - dihy dr o - 1 - benz oxepine - 4 - carboxy late 
(345mg) . 

'H-NMR (200MHz,CDCl3) «2.28 (3H, s), 2.99 (2H, t, J=:4.8Hz), 
30 3.83 (3H, s), 4.28 (2H, t, J=4.8Hz), 6.82 (IH, d, J=1.2H2), 
7.05 (IH, d, J=8.4Hz), 7.45 (IH, dd, J=8.4, 2.4), 7.54 (IH, 
d, J=2.4Hz), 7.61 (IH, s) 
Reference Exsmiple 228 

In THF (10.5ml) and methanol (5.2ml) was dissolved 
35 methyl 7- ( 5-methyl-2-thienyl) -2 , 3-dihydro-l-benzoxepine- 
4-carboxylate ( 525mg) , and to the mixture was added IN sodium 
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hydroxide (10 •5ml) . The mixture was stirred at room 
temperature for 2 hours. Under reduced pressure, the 
oirgaliiic solvent was removed, and to the residue was added 
ethyl acetate. The mixture was extracted w:ith water, and 
5 to the aqueous layer was added 6N hydrochloric acid to make 
the solution pH 4-5, which was extracted with ethyl acetate, 
washed with isaturatiBd brine and dried with magnesium 
sulfate . Under reduced pressure , the solvent was removed 
to give 7- ( 5-methyl-2- thienyl) -2 , S-dihydro-l-benzbxepine. 
10 4-carboxylic acid (410mg} . 

^H-NMR (200MHz, DMSO-dJ (52.23 (3H, s) , 2.87 (2H, t, 
jW4.4Hz) , 4.24 (2H, t , J=4 . 4Hz ) , 6 . 99 ( IH, d, J-8.4Hz), 7.07 
(IH, s), 7.31 (IH, d, J-1.4HZ), 7.49 (IH, dd, j=8 . 4 , 2 . 2Hz ) , 
7.58 (IH, s), 7.74 (IH, d, J=2.2Hz) . 

15 Reference Example 229 

In toluene/ethanol/water (10/1/1) (12mi) was 
dissolved methyl 7^bromo-2, 3-dihydro-l-benzoxepihe-4- 
carboxylate ( 7b0mg ) , and to the mixture were added 3 - thienyl 
borate (422mg) and potassium carbonate (0.98g). The 

20 mixture was stirred at room temperature for 30 minutes, and 
to the mixture was added tetrakistriphenylphosphine 
palladium (136mg) . The mixture was stirred at 100*C for 13 
hours aiid cooled to room temperature, and the mixture was 
extracted with ethyl acetate, washed with saturated brine 

25 and dried with magnesium sulfate. Under reduced pressure, 
the solvent was removed, and the resulting residue was 
purified with silica gel column chromatography (hexane/ 
acetone=3/l) to give methyl 7-(3-thienyl)-2,3-dihydro- 
i-berizoxepine- 4 -carboxylate (610mg). 

30 %-NMR ( 200MHz VCDCla) <5 3 .00 (2H, t, J=4 .2Hz) , 3.83 {3H, s) , 
4.30 (2H, t, J=4.2tt2^, '7.01 (IH, di J=8.4H2), 7.33-7.40 (3H, 
m), 7.49 (IH, dd, J=8.4, 2.4), 7.66 (IH, d, J=2 . 4H2 ) , 7 . 64 
• (IH, si . 1. . ' ' - 

Reference Example 230 

3S In THF (24ml) and methanol (6ml) was dissolved methyl 

7 - { 3 ^ thienyl ) - 2,3- dihydrb- 1 - benzoxepine - 4 - carboxylate 
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(610mg), and to the mixture was added IN sodium hydroxide 
(12ml) . The mixture was stirred at room temperature for 3 
hours. Uiider reduced pressure, the orgcuilc solvent was 
removed, and to the residue was added ethyl acetate. The 
> mixture was extracted with water , and to the aqueous layer 
was added 6N hydrochloric acid to make t]^e solution pH 4-5 ■ 
which was extracted with ^thyl acetate , washed with 
saturat^Bd brine and dried with magnesium sulfate. Under 
reduced pressure, the solvent was removed to give 7- (3- 

tliiehyl)-2^3-dihydi:o-l-benzoxepine-4-carbo^^^^^^ acia 
XSOGmgl; • - ' ' ' ' ' ^ ' ? ' ' . ' 

^H-i^ (200MH2, DMiSp-dJ <5^^^ ( 2H, t , J«4 . 6kz) , 4 . 24 ( 2H, 
t, J=4.6Hz); 7.^ (IH, d, J=8.4H2), 7 . 60- 7 . 85 ( 4H , m) , 
7- 84-7.89 (2H,m) 
15 Reference Example 231 

In ether (160ml) was dissolved 3 -methylthiophene 
(20g), and to the mixture was added N,N,N,N-tetramethyl- 
ethylenediamine (26g) . To the mixture was added dropwise 
at room temperature 1.6N n-butyl lithium/hexane (140ml), 
and the mixture. was refluxed for 30 minutes. The mixture 
was cooled to -70*C, and to the mixture was added dropwise 
a solution of trimethyl borate (63.5g) in THF (64ml). The 
mixture was stirred for 30 minutes and warmed to room 
temperature. To the mixture was added 10% sulfuric acid 
25 (285ml), and the mixture was stirred for 15 minutes. The 
mixture was washed with water and dried with magnesium 
sulfate. Under reduced pressure, the solvent was removed, 
and the resulting residue was washed with isopropylether 
to give 4-methyl-2-thienyl borate (6.0g). 
30 ^H-NMR(206MH2,CDCl3) (5 2.3^ s), 7.35 ( IH) , 7.78 (IH, s) 

Reference Example 232 

In toluehe/ethanol/water (lO/l/l) (8.4ml) was 
dissolved methyl 7-bromo-2 , 3-dihydro- l-benzoxeplne- 4 - 
carboxylate (SOOmg), and to the mixture were added 4- 
35 methyl- 2 rthienyl borate (334mg) and potassium carbonate 
(65ig) . The mixture was stirred at room temperature for 30 
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minutes, and to the mixture was added tetrakistr.iphe|nyl- 
phosphine palladium :(97mg) . The mixture was stirred at 
100^ for 24 hours and cooled to room temperature. The 
mixture was extracted with ethyl acetate, washed with 
5 saturated brine and dried with magnesium sulfate^ Under 
reduced preissurW , the solvent was removed, and the resulting 
residue wats purified with silica gel cblumh chromatography 
(hexane/acet6ne«8/l) to give methyl 7- ( 4•^methyl-2- 
thienyl ) - 2 , 3 -dihydro - 1 - benzbxepine - 4 - carboxylate 
10 (432mg)i ; 

^H-NMR (20bMHz , CDCi3) ^ 2. 28 (3H, s), 2 . 99 ( 2H, t , J«4 . 8Hz ) , 
3-83 (3H, s), 4.28 (2Hrt, J=4 . 8H2 ) , 6 . 82 ( IH, d/ J=l ' 2Hz ) , 
7.05 (IH, d, , j=8.4H2), 7.45 (IH, dd, J=8 . 4 , 2 . 4Hz ) . 54 ( IH, 
d, J=2.4Hz), 7,61 (1h/s) 
15 Reference Example 233 

In THF (10ml) was dissolved methyl 7- ( 4 -methyl- 2- 

thienyl ) - 2; 3 - dihydro - 1 - benzoxepine - 4 - carboxylate 
(420mg), and to the mixture was added IN sodium hydroxide 
(8.4ml). The mixture was stirred at room temperature for 
20 15 hours. Under reduced pressure, the organic solvent was 
removed, and to the residue was added ethyl acetate. The 
mixture was extracted with water, and to the aqueous layer 
was added 6N hydrochloric acid to make the solution pH 4-5, 
which was extracted with ethyl acetate, washed with 
25 saturated brine and dried with magnesium sulfate. Under 
reduced pre is sure, the solvent was removed to give 7- (4- 
iMifethyi- thienyi ^)^^^^^^ 
darbbxyilcadid( 3201119). 

'H-NMR (200MH2.DMSO-d,) d2.23 (3H, s). 2.87 (2H. t, 
30 J-4.4HZ) , 4.24 (2H/t. J=4.4Hz), 6.99 (IH, d, J=8.4H2) / 7.07 
(IH, s), 7.31 (IH.d; J=1.4H2). 7.49 (iH, dd, J=8 - 4 . 2 . 2H2 ) . 
7.58 (IH; ^y; 7.74 (lH,d. J=2.2Hzj " 

Reference Example 234 

To methyl 7-bromo-2,3-dihydro-I-benzoxepine-4- 
35 carboxylate (5o6mg) wef6 added 4 -fluorbphenyl borate 
(272mg), potassium carbonate (537mg), water (1.5ml), 
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ethaiiol (l;5mij and toluene (ismlK Under argon 
atmosphere, the mikture was stiired at rooih t«i<perature for 
1 hour, and to the mixture was added tetrakistriphenyl- 
i>h6sptiinei palliadilim ( 6 Img , 3mol% ) . Under argon atmosphere , 
5 the mixture was refluxed tor 21 hbiirs, and to the mixture 
was added ethyl acetate (100ml). The mixture was washed 
witfh water ( 50ml ) and saturated brine ( 50ml ) . and dried with 
aiihydrous magriesium sulfate. Under reduced pressure, the 
solvent was removeid, aitd the residue was purified with silica 
10 g^l column 'chtom^^ 7-(4-fluoro- 
lihehyl ) . 2 . 3 -dihydro- l-bfehzokepirie- 4 -ca^box^iate ( ilOmg , 
■ 59%) as pale yesllow ciiyslials. " ' ' 

NMR (200MHZ, CDCl,) 6 3.01 (2H. t. J=4.1Hz), 3.83 (3H. 
s). 4.31 (2H. t. J=4.8Hz). 7.03-7.17 (3H. m) . 7.40-7.54 (4H. 
15 m) , 7.66 (IH, s) . 

Reference Example 235 

To methyl 7-(4-fluorophenyl)-2,3-dihydro-l- 
ben20xepine-4-carboxylate (0.27g) were added THF (5.0ml). 
ethanol ( 10 . 0ml ) and 2N sodium hydroxide solution ( 1 . Oml ) , 
20 and the mixture was stirred at room temperature for l9 hours . 
Under reduced pressure, the solvent was removed, and the 
residue was diluted with water ( 100ml) . The aqueous layer 
was made acidic with hydrochloric acid, and the mixture was 
extracted with ethyl acetate ( ibOml ) . The organic layer was 

25 dried with anhydrous magnesium sulfate, and the solvent was 
removed under reduced pressure. The residue was 
crystallized and washed with hexane to give 7-{4- 

f luorophenyl) -2 ,3-dihydro-i-benzoxepine-4-carboxylic 
acid (0.22g, 86%) as white crystals. 

30 *H NMR (200MHz, CDCI3) <5 3.03 (2H. t, J=4.8Hz). 4.33 (2H, 

t, J=4.6Hz) , 7.05-7.17 {3H, m), 7.43-7.55 (4H, m) , 7.76 (IH. 

S). 

Reference Example 236 

To 4-bromophenoxybutyric acid (75.0g) was added 
35 poiyphosphoric acid (873g) , and the mixture was stirred at 
loot: for 45 minutes . The mixture was poured into ice ( about 
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1.5kg), and the mixture was: extracted with ethyl acetate 
.(1.5L and 0.5L). The orgeuiic layer was washed with water 
(400mlX3)^ IN sodium hydroxide solution (406mlX2), 
saturated sodium hydrogen carbonate solution . (400ml X 2)^ 
5 water (400mlX3) and saturated brine ( 400ml X3 ), and dried 

• . . ^ j ' ^ * ■ ^ • ■ ^ ' 

with anhydrous magnesium sulfate. The solvent was removed 
under re<iuced pressure to give 7-bromd-2, 3, 4,5- 
tetrahydro-l-benzoxepln-5-one (38. 6g, 55%, 132. 5*^ 
7o.33mmHg) as pale yellow oil. 

10 Reference Example 237 

To a solution of 5-bromo-2-f luorobenzaldehyde (0.49 
g , 2.62 mmoi ) and ethyl 3 -mercapt opropionat e ( 0 . 3 7 ml , 2 . 8 8 
mmol) In N,N-dimethylf ormamide (10 ml) was added potassium 
carbonate (0.90 g , 6,55 mmol ) , and the mixture was stirred 

15 at room temperature for 1 hour and then at 70*C for 15 hours. 
The mixture was poured Into ice-water, and made pH 4 with 
IN hydrochloric acid . The aqueous layer was extracted with 
ethyl acetate, and the organic layer was washed with water 
and saturated brine, and dried with magnesium sulfate. The 

20 solvent was evaporated, and the residue was purified with 
silica gel column chromatography [hexane: ethyl acetate 
(5:1) 1 to give ethyl 6-bromo-2H-thiochromene-3-carboxylate 
(0.45 g, 58%) as yellow powder, a part of which was 
recrystalllzed from ethanol to give pale yellow needles. 

25 m.p. 87'C 

*H-NMR (CDCI3) 6 : 7.47 (IH, br s), 7.26-7.38 (2H, m). 7.14 
( IH, d, J«8 . 0 ) . 4 . 31 ( 2H, q, J=7 . 4 ) , 3 . 73 ( 2H, d, J=l . 2 ) . 
1.36 (3H. d. J=7.4). 

Anal. Calcd f or CiaHuBrOjS: C; 48.17. H; 3.71. 
30 Found: C; 48.07. H; 3.77. 

Reference Example 238 

A solution of ethyl 6-bromo-2H-thiochrpmene-3- 
carboxylate (1.00 g, 3.34 mmol), 4 -methylphenyr borate 
(0,55 g, 4.01 mmol) and tetrakistriphenyiphosphihe 
35 palladlvim ( 0 . 19 g , 0 . 167 mmol ) in 2M sodium carbonate (3.5 
ml), ethanol (3 ml) and toluene (25 ml) was stirred at 3oX^ 
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24 hours . To tihe mixture vfas added water , and the mixture 
was extracted with ethyl acetate* The organic layer Was 
washed with b.5N hydrochloric acid and saturated brine, €uid 
dried with magnesium sulfate. The solvent was evaporated 
5 and the residue was purified with silica gel column 

chromatography [ hexaine: ethyl acetate (5sl)] to give ethyl 
6 - ( 4 -methylphenyl ) r- 2H- thiochromene - 3 -carboxylate (1.02a 
99%) as yellow powder/ 
' m.p. 87 V 

10 ^H^^ ^^^f^^'V ^ '^•M- ^^ J^^^^ ] 
7-22-7.31 (iH, Irt). 4.31 Uft, q. J=7.0) . 3.77 {2H, d, J=1.0),' 
2.40 (3H. s), 1.37 (3H, t, J=7.0). 
Anal. Calcd for CiXbOzS: C; 73.52, H; 5.84. 

Found: C; 73.51, H; 5.65. 

15 Reference Example 239 

To a solution of ethyl 6- ( 4-methylphenyl) -2H-thio- 
chromene-3-carboxylate (2.12 g, 6.84 mmol) in 
tetrahydrofuran (20 ml) and acetonitrile (20 ml) was added 
dropwise IN sodium hydroxide (7 ml), and the mixture was 
20 stirred at 60*C for 2.5 hours. The solvent was evaporated, 

and the residue was dissolved in diethylether . The mixture 

• ■ . * . ' • ' ' - ' 

was extracted with water. The organic layer was extracted 
with 0.5N sodium hydxoxide, and both of the aqueous layers 
were made pH 3 with 6N hydrochloric acid. The mixture was 
25 extracted with ethyl acetate, and the organic layer was 
washed with saturated brine and dried with magnesium 
sulfate. , The solvent was evaporated to give 6-(4- 

methyl-phenyl)-2H-thiochromene-3-carboxylic acid (1.83 g, 
95%) as yellow powder. 
30 m.p. 244^: 

^H-NMR (DMSO-dJ 6 z 7.44 ( IH, d, J=l . 8 ) , 7.21-7.32 (4H, m) , 
7.05 (IH, d, J=8.4) , 6.95 (2H, d, J=8.2), 3.41 (2H, d, J«1.0), 
2.02 (3H, s) . 

Anal. Calcd f or C^Hj^OjS • 9 . 25H2O : C; 71.18, H; 5.09. 
35 Found: C; 70.90, H; 4.80. 

• . * ■ . 

Reference Examlple 240 
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To a solution of 4 -nitrobenzaldehyde ( 6 . 0 g , 37 .7 inmol ) 
and ethyl 0 -aminopropionate hydrochloride ( 6 . i g/ 37 . 7 
mmol) in i , 2 - diphlor oethane (120 ml) was added 
triethylamine ( 5 . 3 ml , 37.7 iranol) and at oX: was added little 
5 by little triacetoxy boro hydride (11.8 g/52.8 mmol) . The 
mixture was stirred at room temperature for 1 hour, and to 
the mixture was added 37% foimalin (4.0 ml, 49.0 mmol) and 
then at Ot: triacetoxy boro hydride (11 . 8 g , 52.8 mmol ) . The 
mixture was stirred at room temperature for 14 hours, and 

10 the mixture was neutralized with saturated sodium hydrogen 
carbonate and extracted with dichlorome thane . The extract 
was wasihed with saturated brine and dried with magnesium 
sulfate . The solvent was evaporated to give crude product , 
which was purified with silica gel column chromatography 

15 [ hexane : ethyl acetate (3:2)1 to give ethyl 3-(N-methyl- 
N- (4-nitrobenzyl) )amihopropionate (9.34 g. 93%) as pale 
yellow oil. 

*H-NMR (CDCl,) d '. 8.17 (2H. dd, J=8.8. 1 . 8 ) . 7 . 49 ( 2H, d. 
J=8.8), 4.15 (2H, q, J=7.4). 3.61 (2H. s). 2.76 (2H/t; 
20 J=7.2), 2.52 (2H. t, J=7.2), 2.22 (3H. s) . 1.26 (3H. t, 
J-7.4) . 

Anal. Calcd for C„Hi.N,b«: C; 58.63. H; 6.81, N; 10.52. 

Found:' C; 58.24, H; 6.78, N; 10.23. 

Reference Exeunpl^ 241 ' 

25 To a solution of 4 -nitrobenzaldehyde ( 2 . 0 g , 13.2 mmol ) 

and 2 -ihethbxyeiihylairiine ( 1 -15 ml ; 1 3 . 2 mmol ) in 1,2- 
dichloroethaLhe (40 ml) was added triethylamine (1.9 ml), 
and at 0*C was added little by little triacetoxy boro hydride 
(4.1 g). The mixture was stirred at room temperature for 

30 1 hour was stirred, and to the mixture was added 37% formalin 
(1.4 ml) and then at oXI triacetoxy boro hydride (4.1 g) . 
The mixture was stirred at room temperature for 14 hours, 
neutralized with saturated sodium hydrogen carbonate 
solution and extracted with dichlorpme thane. The extract 

35 was washed with saturated brine and dried with magnesium 
sulfate. The solvent was evaporated to give crude product 
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which was purified With silica ge^ chromatography 
[hexanerethyl acetate (1: 2)1 to give 4- { (N-(2-methoxy- 
etl^yl ) -N-iiiethyi ) amihomethyl ) nitrobenzene (2.75 g , 93%) as 
. ' , pa'ie "yoiiovr oil; .•/ . ' ' " 

5 ^H-^NMR TCDCi^ ) <5 : 8 . is ( 2H. d, jr=8 . 8 ) , 7 . 53 { 2H. d. J«8 . 8 ) . 
3.66 (2H. s); 3 . 53 Uh, t / J=5 . 6 ) V 3 . 35 (3H: s). 2.63 (2H. 
t, J=5.6), 2^28 (3H. s). 

Anal. Galcd f or Ci«H„N,0,: C; 63.62, H; 7.63. N; 10.60. 
; Poimd: C; 63.54, H; 7.^9. N; 10.51. 

10 Reference EaMinpie 242 : ^ 

' ' T6 a; sbiiitibn 4-nltr6behzaldehyde ( 1.76 g, 11.7 
mmol) and 4-aminocyclohexanol (l.a^ g, 13 1 2 itimol) in 
lv2^dl:chl6ro1st (30 ml) was added triethylamlne (1.6 ml) 

and at O^C was add^d little by little triac^toxy boro hydride 

15 (3.7 g). The mixture was stirred at room temperature for 
1 hour, and to the mixture was added 37% formalin (1.2ml) 
and then at O'C triacetoxy boro hydride ( 3 . 7 g) • The mixture 
wais stirred at room temperature for 14 hours, neutralized 
with saturated sodium hydrogen carbonate and extracted with 

20 dichloromethane . The extract was washed with saturated 
brine and dried with magnesium sulfate. The solvent was 
evaporated to give crude product, which was purified with 
silica gel column chromatography [ethyl acetate lethanol 
(2:1)] to give (E) -4- ( (N- ( 4-hydroxy-cyclohexyl) -N- 

25 methyl )aminomethyl) nitrobenzene (2.08 g, 67%) as pale 

yellow crystals, a pairt of which was recrystallized from 
ether /hiexane to give pale yellow needles, 
m-p; 87*C 

/H-NMR (CDClj) 6 : 8.17 (2H, d, J=8.6), 7.51 (2H, d, J=8.6), 
30 3.51-3.65 (lH, m) , 2.39-2.56 (IH, m), 2.18 (3H, s), 1.83-2.12 
(4H, m), 1.20-1.51 (4H, m) . 

Ahal. Calcd for C^^H^^ C; 63.62, H; 7.63, N; 10.68. 

Found: C; 63.54, H; 7.59, N; 10.51. 

Refere^nce Example 243 
35 To a solution of (E) -4- ( (N- ( 4-hydroxycyclohexyl) - 

N-methyi)£uninbmethyi) nitrobenzene (1.07 g, 4.05 mmol) in 
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ethyl acetate (30 ml) was added 5%-Pd/C (0,43 g) ; and the 
mixture was stirred under hydrogen atmosphere f or 3 . 5. houses . 

The mixture was filtered with sellaite, and the filtrate 
was concentrated. The resulting residue was purified with 
5 silica gel column chromatography [ethyl acetate: methanol: 
triethylamine (9:1: 0.02) to give (E)r4-( (N-ci-hydroxy- 
cyclohexyl) -N-methyl)aminomethyl)aniline (0.27 g, 28%) as 
yellow powder . 
m.p. 105*C . 

10 ^H-NMR (CDCI3) 6 : 7.09 (2H/d, J=8.6) , 6.65 ( 2H , d, J=8 . 6 ) , 
3.46-3.70 (IH, m) / 3.45 (2H, s) , 2.35-2,53 (IH, m) , 2.16 
{3H, s), 1.84-2.10 (4H, m), 1-19-1.51 {4H, m) . 
Reference Example 244 

To a solution of ethyl 3- (N-methyl-N-( 4-nitro- 

15 benzyl )) aminopropionate (1.5lg, 5.68mmol) in acetic acid 
(30ml) was added iron (1.27g, 22.7mmol), and the mixture 
was stirred for 14 hours. The solvent was evaporated, and 
the precipitates were filtered with sellaite and washed with 
ethyl acetate. The filtrate was diluted with water, made 

20 basic with potassium carbonate and extracted with ethyl 
acetate , The extracted was washed with saturated brine and 
dried with maghesixmi sulfate. The solvent was evaporated, 
and the residue was purified with silica ge^l column 
chromatography [ethyl acetate: ethanol (2:1)] to give ethyl 

25 3- (N-methyl-N- ( 4-aminobenzyl) ) ciminppropianate ( 0 i 70g, 

52%) as brown oil. ./ 
'H-NMR (CDCl,) d : 7.07 (2H, d, J=8.6) , 6.64 {2H, d, J=8.6) . 
4.13 (2H.q, J=6.8). 3.41 (2H. s), 3.30-3.60 (2Hv m) , 2.73 
(2H, t. J=7.4), 2.51 (2H, t. J=7.4), 2.19 (3H, s), 1.25 (3H, 

30 t, J==6.8). 

Reference Example 245 

' ' ■. * . ^ • . ' ' 

To a solution of 4 - ( ( N- { 2 -methoxyethyl ) -N-raethyl ) - 
aminomethyl ) nitrobenzene ( 1 . 1 g , 4.91 mmol ) in acetic; acid 
(20 ml) was added iron (1.1 g, 19.6 nunol) , and the mixture 
35 was stirred for 15 hours. The solvent was evaporated,^ and 
the precipitates were filtered with sellaite and washed with 



wo 99/32100 PCT/JP98/0S708 

462 

. ' • ' ' ' 

ethyi acetate. The filtrate was diluted with^water, made 
basic with potassium carboiiate and extracted with ethyl 
acetate. The extract was washed with saturated brine and 
dried with magnesium sulfate . The solvent was evaporated, 
5 and the residue was purified with silica gel column 
chromatography [ethyl acetate: methanol: triethylamine 
(7 :1:6.02)1 to give 4- ( (N- ( 2-metho3cyethyl) -N-methyl) - 
aminomethyl) aniline (880 mg, '92%) as brown oil I 
^H-NMR (CPCij) 6 : 7.09 (2H, d^ J=8^ 

^-^^^^ ^^^^^ ;J=5^8y, 3.45 (2H/ s), 3V33^^X 2.5^7 {2H, 

t, J=5.8)V 2.24 (3H, s) • 

Reference Example 246 

To a solution of 4-nitrobenzaldehyde (6.04 g, 40.0 
mmol), N-methylethanolamine (3.00 g, 40.0 mmol) and 
15 triethylamine (5.6 ml, 40.0 mmol) in tetrahydrof uran (200 
mi) was added triacetoxy boro hydride (26,8 g, 120 mmmol), 
and the mixture was stirred for 21 hours. The mixture was 
diluted with ethyl acetate, and washed with saturated sodium 

hydrogen carbonate and saturated brine . The extract was 

'■•■"■**.■• • - . • • , • - 

20 dried, and the solvent was evaporated to give crude product, 
which was purified with silica gel column chromatography 
[ ethyl acetate : ethanoi (4:1)] to give 4 - ( ( N- ( 2 -hydroxy- 

ethyl) -N-methyl) aminomethyl) nitrobenzene (7.08 g, 84%) as 
yellow oii . 

25 ^H-NMR (CDClj) <5 : 8.20 (2H, d, J=8.8). 7.50 (2H. d, J=8.8). 
3.68 (2H,s). 3.68 (2H.t, J=5.6). 2.64 (2H. t, J=5.6), 
2.52-^.70 (IH, m), 2.26 (3H, s). 
Reference Example 247 

To a solution of 4-( (N- (2-hydroxyethyl) -N- 

30 methyl) aminomethyl) nitron 14.1 mmol) in 

acetic acid (60 ml ) was added iron ( 3 . 14 g , 56 . 2 mmol ) , and 
the mixture was stirred for 23 hours. The solvent was 
evaporated, and the precipitates were filtered with 
sellaite and washed with ethyl acetate. The filtrate was 

35 diluted with water, made pH 10 with potassium carbonate and 
extracted with ethyl acetate. The extract was washed with 
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saturated brine and dried with magnesium sulfate. The 
solvent Was evaporated/ and the residue was purified with 
silica gel eoltinyi chromatography [ethyl acetat^: methanol : 
triethylamine (5:1:0.3)1 to give 4- ( (N- (2-hydroxyethyl)- 
5 N -me thy 1 ) amihomethyl ) aniline ( 1.2 5' g , 4 9 W ) ^s birbwn oil . 
^H-NMR (CDCl^) (5 : 7.07 (2H, d/ J=8V4) / 6 165 (2H. d, J=8.4) / 
3.61 (2H> t; J=5.2), 3.46 (2H, s) , 2.'57 (2H, t, J«5.2), 2.20 
(3H, s) . • : ■ ;■ 

Reference Example 248 

10 To THF(60ml) was added at -70*C h-butyilithitmi (1.59M 

hexane solution, 63ml, lOOmmol) . To the mixture added 
drbpwise {taking about 1 hour) a solution of 2,6-dibromo- 
pyridine (23;69g, lOOmraol) in THF (140inl) at --60''C , aiid the 
mixture was stirred ait -70*G for 15 minutes. To the mixture 

15 was added DMF (12ml), and the mixture was stirred at the 
same temperature for 15 minutes. To the mixture was added 
20% ammonium chloride solution (100ml)/and the organic 
layer was separated . The aqueous layer extracted with ethyl 
acetate (100ml) ,. and the organic layer was mdLxed with the 

20 previous organic layer.. The organic layer was dried with 
anhydrous sodium sulfate and concentrated under reduced 
pressure. The residue was purified with column 
chromatography (silica gel 150g, ethyl acetate/hexane=^ 
i/20)^ and the desired fraction was concentrated under 

25 reduced pressure. To the residue was added diisopropyl- 
ether (l-5ml) , and insoluble materials were filtered, which 
were washed with diisopropylether ( 5ml X 3 ) and drie^d under 
reduced pressure to give 6--bromo-2-pyridinecarbaldehyde 
(2.05g, ll.Ommol, 11%). " 

30 IR (KBr): 1732 cm"". 

^H-NMR (CDCI3) : 7;65-8.00 (3H, m), 10.01 (iH, s)i 

Reference Example '249 

In THF (10ml) was suspended Sodium hydride (60%, 440mg. 
il .Ommol) , and to the mixture was added at -30*t; a solution 
35 of diethylphosphonoethyl acetatd (2.47g, ll.bmmol) in THI* 
( 10ml) . The mixture was stirred at the same temperature for 
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• • * 

^ • A 

30 ihlhutes and to the mixture was added at -3d*C a soiiition 
of 6^bromb,-2-pyridih^^ < 1 . 86g, 10 • d^bi) in TllP 

OlOml) ; WhlXe warmiLng the temfieirature o£ the mixttire from. 
-30*C to -10^ > the mixture hours. To 

5 the mixture was ad^ and the mixture 

wasAwashed with water (20ml; 5mlX2) and saturated brine 
( 5ml The orgahic layer was dried with euihydrous magnesium 
suifate and concentrated under reduced pressure. To the 
residue was added hexane (lOml) ; €^nd the mixture was cbble^ 

10 tp^o'C i The precipitated insdlubie materials were filrtet 

which were washed with hexahe cooled to 0*C , and^dried und4t 
reduced pressure to giv^ ethyl 6 -brbmo-^ 2 -^pyridine 
acrylate (2.00g, 7.81mmol, 78%). 
IR (KBr); 1717; 1703 cm'^. 

15 ^H-NMR {CPGI,)^: 1.34 (3H, t, J=7 . IHz ) , 4 • 28 (2H, q, 
J-7.1HZ), 6.96 (IHvd, 15.8Hz), 7.30-7.65 (4H, m) . 
Reference Example 250 

In 1, 2 - dime thoxy ethane (4ml) were dissolved ethyl 
6-brpmo-2-pyridineacrylate ( 512mg, 2.00mmol) and 4- 

20 methylphenyl borate (29 9mg; 2.20mmol) , and to the mixture 
were added sodium carbonate (424mg, 4.00 mmol)\ water (2ml) 
and t©trakis-^(triphenylphosphine) palladium (116mg, 
O.lOmmol). The mixture was stirred at 80*C for 10 hours. 
To complete the reaction, 4-tolyl borate (ISOmg, l.lOmmol) 

25 and tetrakis(triphenyl-phosphine) palladium (116mg, 

O.lOromol) were added at 80*C to the mixture, and the ihixtuzre 
was stirred for 14 hours. To the mixture was added ethyl 
aceta;te (30ml), and the mixture was water (5mlX2) and 
saturated brine (5ml). The organic layer was dried with 

30 aiihydrbus magnesium sulf ate and concentrated under reduced 
pres stir e . The residue was purified with column 
chromatography (silica gei 15g, ethyl acetate/hexane= 
1/19),: and the desired fraction was concentrated under 
reduced pressure to give iethyl 6 - ( 4 -methylphenyl) - 2- 

3 5 pyridineacrylat e (49 5mg , 1:8 5mmol ,93%). 
IR (KBr): 1713 cm'^ 
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'H-NMR (CDC1,) <5 : 1.36 (3H, t . J-7 . IHz) , 2 . 42 ( 3H, s) , 4 .30 
(2H, q. J=7.iHi). 7.10 (IH. d. 15.6^2), 7.25-7.35 (3H, m), 
7.65-7.85 (3H. m), 7.99 ( 2H/ d, J=8 : 2Hz 
Reference Example 251 

^ methanol (5ml) was suspended ethyl iS- (4-methYl- 

phenyl) -2-pyridlrieacrylate ( 465mg/ i . lf4mhioi) . and to the 
mixttire was added at ot: IN sodium hydrbxide solution 
(5.22ml) . The mixture was stirred at room temperature for 
20 hours. To the mixture was added at 0"C IN hydrochloric 

10 acid (5.22ml), and methahol was evaporated under reduced 
pressure. The aqueous layer exti^acted with ethyl acetate 
(aoml, 20ml). The organic layer was dried with anhydrous 
sodium sulfate and concentrated under reduced pressure. To 
the residue was added diisopropylether { 5ml ) , and Insoluble 

15 materials were filtered, which were washed with 

diisopropylether and dried under reduced pressure to give 

6- (4^methylphenyl)-2-pyridineacrylic acid (344mg, 
1.44mmol, 83%) • 

'H-NMR {CDCl3)<5: 2.43 (3H, s), 7.15 (IH, d, IS.SHz)/ 
20 7.25-7.40 (IH, m) , 7.31 (2H/ d; J=8.5Hz), 7.70-7.85 (2H, 
m), 7.84 (IH, d, J=15.5Hz), 8.00 (2H, d, J=8.5Hz). 
Reference Example 252 

In 1, 2 - dime thoxye thane (12ml) were dissolved methyl 

7- bromo-2, 3rdihydro-l-benzoxepine-4-carbbxyiate (566mg, 
25 2.00mmol) and 3, 4-methylenedioxyphenyl borate (465mg, 

2.80mniol). To the mixture were added sodium carbonate 
(424mgi 4.00mmol), water (2ml) and tetrakis( triphenyl- 
phosphine)palladium (162mg, 0.14mmor), and the mixture was 
st^^^^^ at 80*C for 14 hours . To the miixture was added ethyl 
acetate (30ml), and the mixture was extracted with water 
(5mlX2) and saturated brine (5ml) . The organic layer was 
dried with anhydrous magnesium sulfate and concentrated 
under reduced-pressure. The residue was purified with 
column chromatography (silica gel ISg/ ethyl acetate/ 
35 hexane=l/19), and the desired fraction was concentrated^ 
under reduced pressure: To the residue was added 
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diisbpropyiether / amd the in^^ materials were 

filtered, which were washed With diisopropyiether and 
undfer reduced pie#i^iire t6 : give methyl 7 - (3 . 4 -methi^iehe- 
diokyphenyl ) - 2 . 3 -^dihydro - 1 - faehz; bx^pine - 4 -carboxyiate ' 
5 •'C434mg-t'TlV-3'4inrt6H'"^7%f 

IR- (KBr-J) :/<17d^'-ciB-^i-^ ■ \ ■■ '^-"^ ^ : ■ - 

^H-NMR (CDC1- ) 6 t 2.95^3.10 {2H. m) , 3.63 (in. s ) , 4. 25-4.35 
UH. m) > 6 ,01 (;2Hi s) i 6.87 (Itt, d, J-8 .6Hz) , fr.dS-^t.id (3H; 

m) / 7.40 (IH. dd. JW8.4, 2:4Hz)/t.47 (lHrd/i=iV2tt2)V 7; 
10 • (lH?:-sy. ■ -.-'V ■ .-v.-.^, .r v.O r::T:;:V • 

Ref dri^hce Exaittple'^2'53''' "'■"""^ • '.^f . fvo -.-m-.i- .j. .vsxpc.jj <?€.•;•.•_ 

-" In methanol. Sntlj' wats 'sd^^end^d 7- (3 ^ 4- • ' • ' ' 
methylfenedipxy- phenyl) -2/3- dihydro- 

carboxylate ( 399mg. 1.23mniol) . and to the mixture was added 
15 IN sodium hydroxide solution (3.69ml). The mixture was 
stirred at room tempeirature for 20 hours, and to the mixture 
was added IN hydrochloric acid (3.69ml). The mixture was 
concentrated under reduced pressure , and to the residue was 
added water. Insoluble materials were filtered, which were 
20 washed with water and diethylether and dried under reduced 
pressure to give 7-(3 , 4-methylehedibxyphenyl) -2, 3- 

dihydro-l-benzbxepine-4-carboxylic acid(321ing, 1.03mmol, 
■84%) . • .. 

'H-NMR (DMSO-d,)d: 2.80-2.95 (2H, m). 4.15-4.35 (2H, m). 
25 6.05 (2H, s), 6.97 (IH, d, J=8 . iHz) , 7 . 01 ( IH, d, J«8.4Hz), 
7.16 (IH, dd, J=8.1, 1.7Hz), 7.29 (IH, d, J-l . 7Hz ) 7 . 53 
(IH, dd, J=8.4. 2V3HZ) , 7.63 (IH, s). 7.74 (IH, d, J=2.3Hz). 
Reference Example 254 , ■■ 

In THF (100ml) was dissolved 1 , 2-tnethyienedio3^-4- 

) , and to the mixture was added 
dropwise at -sis'C or less n-butyllithiuni (i . 6M hexane 
solution, 82ml, 131mmol) . The mixture was stirred at 
-70t; for 30 minutes, and the resulting mixture was added 
dropwise at -60^: or less to a sblutibn of trimethyl borate 
35 (18.61g, 179mmol) in tetrahydrofuran (50ml> with using 
cannula. The mixture was stirred at -70*0 for 1 hour and 
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then for: 2 houirs with warmiiig to room temperature. To the 
mijcture were added IN hydrochloric acid (130mi) and 
diethylether (150ml) . and^he organic layer was separated. 
The organic layer was washed with water (50X2iiii) and 
> saturated brine (SOml), dried with anhydrous magnesium 
sulfate and concentrated under reduced pressure. To the 
residue was added diisopropylether (40ml). and insbluble 
materials were filtered, which were washed with 
diisopropylether (30mlX4) and dried under reduced pressure 

to give 3 . 4 -methylenedioxyphenyl borate ( 6 . 79g , 46 . 9iiimol . 
34%). ' • ■ ' -. - ■ ' 

'H-NMR (DMSb-djd: 5.99 (2H, s). 6.8-6.95 (IH. m). 7.25- 
7.45 (2H, m) . 
Reference Example 255 

In methanol (250ml) was suspended 5-nitrosalicylic 
acid {50.0g, 273mmol) . and to the mixture was added sulfuric 
acid ( 6ml) . The mixture was stirred at lOOt: for 24 hours 
and the coolied to room temperature. The precipitated 
insoluble matcsrials were filtered, which were washed with 
hydrous methanol (containing 20* of water) and methanol, 
and dried under reduced pressure to give methyl 5-nitro- 
salicylate (38.5g, 195mmol, 72*). 

'H-NMR (CDCI3) <5 : 4.04 (3H, s). 7.10 (IH, d. J=9.5Hz). 8.35 
(IH, dd. J=2'.7, 9.5Hz), 8.81 (IH, d. J=2.7Hz), 11.45 (IH, 
25 s,- OH)-. •• '' 

Reference Eximiiple isife' ^ 

In DMF (50ml) wals dissolved methyl 5-nitrosalicylate 
(1. 97g, lO.Ommol), and to the mixture were added ethyl 
4-bromobutyrate (1.57ml. 11. Ommol) and potassium carbonate 
(2^76g. 20.0iimiol). The mixture was stirred at lloXi for 5 
hours, and the mixture was concentrated under reduced 
pressure . To the residue was added ethyl acetate , and the 
mixture was washed with water and 10* potassium carbonate 
solution. Th4 Organic layer was dried witih anhydrous 
35 magnesium sulfate and concentrated under reduced pressure. 
The residue was purified with column chromatography ( silica 
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gel 30g, ethyl acetate/hexane=l75-^ the desired 

fraction was concentrated under reduced pressure to give 
ethyl 4 - ( 2 -methoxycarb6nyl-4 ^hitrdph^^ butyrate 

(2;51g; 8;66irim6i;'-81%)'. '['^ ^.c,: r:- - -^r -.^.vj* 

5 'H-NMR;(GDCli) <5 : 1 . 26 ( SH/ t J=7 1 2Hz ) ^ 2^1^ 

(2H,;t, j=7.1Hz); 3i93 (3H, s ) V 4f l5 ( 2H/ q/j=7 
(2H; t, J«6.1Hz)V 7-06 (IH, d, MIaHz), 8.^5XiH, dd/J=2.8, 
9.4Hz)v 8;?! (IH, d; J=2.8HzjJ ' : . 
- -Reference '-Exajnple^ 257 -^v;^:-. ^v;- 

10 In THF (25ihi) was dissolved ethyl 4- (2-Inethb3cy- 

carbonyI-4--nitrophehb^^^ (2.37g/7.61mniol) , and to 

the mixture was added 10% palladium- carbon (containing 50% 
water/ 6. 94g). The mixtuzre was subjected to catalytic 
reduction at room temperature for 4 hours, iiisoluble 
15 materials were filtered of f , and the filtrate was dried with 
anhydrous magnesium sulfate and concentrated under reduced 
pressure to give ethyl 4- (4 -amino- 2 -met hoxy car bony 1 - 
phenoxy)butyrate (2.20g), 
IR (KBr): 1730 cm"\ 
20 ^H-NMR {CDCI3) 6 : 1.25 {3H, t, J=7,2HzX, 2.0-2.2 (2H, m), 2.56 
(2H, t, J=7.3Hz) V 3. 88 (3H, s), 4.6o (2H, t, J=6.0Hz), 4.14 
(2H, q, J=7.2Hz), 6.75-6.9 (2H, m) / 7.1-7.2 (IH, m) . 
Reference Example 258 

A mixture of ethyl 4- { 4-amino-2-methoxyccLrbonyl- 
25 phenoxy)butyrate (2.20g), bis { 2-chloroethyl)ether 

(0.915ml, 7. 8 Immol )/ potassium carbonate (3. 24g, 23.4mmol), 
sodium iodide (2.34g/ 15.6mmol) and DMF (20ml) was stirred 
at 70'C for 24 hours, and the mixture was concentrated under 
reduced pressure. To the residue was added water, and the 
30 mixture was extracted with ethyl acetate . The organic layer 
was dried with anhydrous sodium sulfate and concentrated 
under reduced pressure. The residue was purified with 
column chromatography (silica gel 30g, ethyl acetate/ 
hexane=i/4), and the desired fraction was concentrated 
35 under rediiced pressure to giye ethyl 4- (2-methoxy- 
carbonyl-4-morpholinophen63cy)butyrate (2.18g). 
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IR (KBr): 1732 cm-^ - 

^H-NMR (CDCl,) 6 : 1. 25 ( 3H, t . J=7 . IHz ) , 2 . 0-2 . 2 (2H. m) . .2. 57 
(2H, t, J-7.1HZ). 3.0-3.15 (4H,m), 3.8-3.9 {4H, m), 3.89 
(3H. s), 4.04 (2H. t. J=6.0Hz), 4,14 (2H, q. J=7.iHz). 6.92 
5 (IH. d. J=9.pHz), 7.04 (IH. dd. J-3.1, 9.0Hz). 7.36 (IH, 
d, J=3.1Hz) . 
Reference Example 259 

In THF (15ml) was dissolved dlisopropylamine 
(1.018ml). and to the mixture was added dxopwise at oX: 
10 n-butyl lithium (4: 2nil). The mixture was stirred at the 
same temperature for 30 minutes . To the mixture was added 
dropwise a solution of ethyl 4- ( 2-methoxycarbonyl-4- 
morpholinophenoxy)butyrate {1829mg. S.lBmmol) in THF (5ml) 
at -78X^, ice bath was removed, and the mixture was stirred 
15 for 7 hours. To the mixture was added at 0"C 10% ammonium 
chloride solution ( 30ml) . and the mixture was extracted with 
ethyl acetate (30mlX3) . the organic layer was dried with 
anhydrous sodium sulfate and concentrated under reduced 
pressure. The residue was purified with column 
20 chromatography (silica gel 50g. ethyl acetate/hexane=l/5) . 
aihd the desired traction was concentrated under reduced 
pressure to give ethyl 7-morpholino-5-oxo-2 , 3. 4 , 5- 

tetrahydro-i-benzoxepine-4-carboxylate ( 924mg. 2 . 89mmol. 
56%). 

25 Reference Example 260 

In THF (lOml) was dissolved ethyl 7-inorphplino-5- 
ox6 -2,3,4,5- te traliydro - 1 - behzoxeplne - 4 - carboxylat e 
(924mg> 2/89inm61) , and to the mixture was added at -30*C a 
solution of sodium boro hydride (164mg, 4.34mmol) in 
methanol (3ml). The mixture was stirred at -20*0 to -15''C 
for 30 minutes , and the mixture was cooled to -SO't; , to which 
was added water (15ml). The mixture was extracted with 
ethyl acetate <i5mlX3), and the or ganic layer was "dried with 
anhydrous magnesium sulfate and concentrated under reduced 
35 pressure. The residue was dissolved in THF (10ml), and to 
the mixture were added at ot triethylaraine (2.62ml, 



30 
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14 ; Smrnol ) and metlianesulf onylchloride ( 0 • 336ml , 4 . 34inmol ) 
ihe mixture Was stirred at room temperature for 17 hours 
arid concentrated under reduced pressure . To the residue was 
added water ( 15ml) , and the mixture was extracted with ethyl 
5 acetate (20mi><3) . The organic layer was dried with 

anhydrous sodium sulfate and concentrated under reduced 

,• ',1"''* 

pressure. The residue was purified with column 
chromatography (silica gel 36g, ethyl acetate/ hexane=l/51 
and the desired fraction was concentrated under reduced 

■ - Z • • * ^ t , ••V'*"" 

10 pressure to give ethyl 7-morph6lino-2^3-dihydrq^^^^^^^^^^ 
benzoxepine-4-carbbxyiate ( 69iihg\ 2 /28mmol, 79% ) . 
IR (KBr): 17oi cm"\ 

'H^NMR (CDCl3)<5: 1.35 (3H, t, J-7.2Hz), 2.9-3.0 (2H, m) , 
3.05^3.15 (4H, m), 3.8-3.9 (4H, m) , 4.22 (2H, t, J-4.8Hz), 
15 4*28 (2H, q, J«7.2H2), 6.8-7.0 (3H, m) , 7.54 (IH, s). 
Reference Example 261 

In methanol {8ml) was dissolved ethyl 7- 

morphollno-2 , 3-dihydro-l-ben2oxepine-4-carboxylate 
(800mg« 2.64mmol), and to the mixture was added IN sodium 
20 hydroxide solution (8ml) . The mixture was stirred at room 
temperature for 12 hours, and to the mixture was added IN 
hydrochloric acid ( 8ml ) . The organic solvent was 

■ < • • • 

evaporated under reduced pressure, and the precipitated 
insoluble materials were filtered, which were washed with 
25 water and dlisopropylether and dried under reduced pressure 
to give 7-morphollno-2 , 3-dihydro-l-ben20xepine-4- 
carboxy lie acid (649mg, 2.36mmol, 89%). 

'H-NMR (CDCl3)<5 : 2.97 (2H, t, J=4.5Hz), 3.05-3.15 {Ah\ m) , 
3.8-3.95 (4H, m), 4.25 (2H, t/ J=4.5Hz), 6.8-7.0 (3H, m) , 
30 7.67 (iH, s) . 

Reference Example 262 

A mixture of 4-nitrobenzylamine (6.09g, 40.0mmol), 
2-chloropyrimidine (4.82g, 42.1mmol), triethylamine 
(11.2ml, 80.4mmol) and ethanol (120ml) was stirred at llO^C 
35 for 24 hours , and the mixture was concentrated under reduced 
pressure. To the residue was added water, and the mixture 
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was extracted with ethyl iacetate-THF . The organic layer was 
dried with anhydrous sodium sulfate and concentrated under 
reduced pressure. The residue. , was recrystallized from 
ethyl acetat^-ethanol to give N- ( 4-nitrpbenzyl) -N^ ( 2- 
5 pyrimidinyl ) amine (0.99g, 4.3mmol, 11%). 

'H-NMR (CDCI3) <5 : 4.77 (2H; d, J=6 . 4H2) , 5 . 59 (IH, m), 6.62 
(IH, t, J=4.9H2), 7.51 (2H, d, J=8 . 6Hz ) , 8 . 1? ( 2H, d. 
J=8.6Hz), 8.30 (2H, d, J=4..9H2). 
Reference Example 263 

10 In THF ( 20ml) and methanol {20ml) was dissolved 

N- ( 4-nitrobenzyl) -N- ( 2-pyrijnld±nyl)ainine { 921mg. 
4.00mmol). and to the mixture were added at 0*C nickel 
bromide (137mg) and sodium bpiro hydride( 955mg) . The 
mixture was stirred at room temperature for 30 minutes and 

15 concentrated under reduced pressure. To the residue were 
added ethyl acetate, THF and water, and the insoluble 
materials were filtered off. The aqueous layer was 
extracted with ethyl acetate -THF, and the organic layer was 
dried with anhydrous sodium sulfate and concentrated under 

20 reduced pressure. The residue was purified with column 
chromatography (silica gel 30g, ethyl acetate/hexane^l/1) , 
and the desired fraction was concentrated under reduced 
pressure. To the residue was added diethylether , and the 
insoluble materials were filtered, which were washed with 

25 diethylether and dried under reduced pressure to give 

4- [N-( 2 -pyrimidinyl )aminomethyl] aniline (208mg, l-04ramol, 
26%). 

' "J . ■ " . ' ■ ' "■ . " . ■ 

'H-NMR (CDCl,) <5 : 4.50 (2H, d, J=5.4Hz) , 5.32 (IH, m). 6.54 

(IH, t, J=4.7Hz), (5.66 (2H, d, J=8.3Hz), 7.15 (2H, d, 
30 J-8.3HSS). 8.29 (2H, d, J=4.7Hz). 
Reference Example 264 

A mixture of methyl 7-bromo-2,3-dihydr6-l- 

benzoxepine-4-carboxylate (1416mg, 5.00 mmol), zinc 

*■*'..•' " , • • ■ • ■ 

cyanide ( 3 5 2mg , 3.0 Ommol ) , t etr akis ( tripheny Iphosphine ) - 
35 palladium (347mg, 0.30mmol) and DMF( 10ml) was stirred at 
80*C for 3 hours. The mixture was concentrated under 
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pressure, and to the resldue wais added ethyl acetate. 
Insolubie materials were^ f ilteir^d of f , which were washed 
with ethyl acetate. The filtrate was concentrated \inder 
reduced pressure. Th4 resulting cinide product was 

■ - ■ • - - '* 

5 recrystallized from ethyl acetate to give methyl 7- 
cyaiio -2,3- dihydrp - 1 - benzoxeplner 4 - carboxylkt e ( 8 OOmg , 
3.49nimol, 70%). 
IR (KBr) : 2222, 1721 cin*'^ 

*H-NMR (CDCl,) 5 : 2.95^3.1 (2H, m) , 3.84 <3H. s) . 4.3-4.4 (2H, 
10 m), 7.05 (IH, d, J-8,.8Hz). 7.50 (IH. dd. J=2.0. 8.8Hz), 7.52 

(iH, s), 7.66 (IH, d, J=:2.0Hz). 

Reference Example 265 

In toluene (15ml) was suspended methyl 7TCyanp- 

2 , 3-dihydro-l-benzoxepine-4-carboxylate ( 642mg, 
15 2.80mmol), and to the mixture were added trimethylsiiyl- 

azide (0.929ml, 7.00mmol) and dibutyl tin oxide (70mg/ 

0.28mmol). The^ mixture was stirred at lOO^'C for 24 hours 

and concentrated under reduced pressure . To the residue was 

* " ' ■ • • • • • * . ■ ■ * ■ 

added methanol, and the mixture was; concentrated under 

20 reduced pressure. To thjB residue was added ethyl acetate, 
and the mixture was extracted with saturated sodium 
bicarbonate solution (30ml, 10mlX2). To the aqueous layer 
was added 6N hydrochloric acid to make the solution about 
pH 1, and the mixture wasf extracted with ethyl acetate and 

25 THF ( (30ml50ml) and (lOml/lOml) X2) • The orgfanic layer was 
dried with anhydrous magnesjLym sulfate and concentrated 
under reduced presisure, to the residue was added ethyl 
acetate. Insoluble materials were filtered, which were 
washed with ethyl acetate and dried under reduced pressure 

30 to give methyl 7- ( lH-tetrazol-5-yl) -2 , 3-dihydro^l^ 
benzoxepine-4-ceu:boxylat:e (662mg, 2. 43mmol, 87%) . 
'H-NMR (DMSO-dj)^: 2, 85-3 - 0 (,2H, m) , 3 . 78 (3H, s), 4.25- 
4.4 (2H. m), 7.21 (IH. d. J=8.6Hz), 7.60 (IH, s), 7.94 (IH, 
dd. J=2.1,:8.6Hz), 8.16 (IH, d, J=2.1Hz). 

35 Reference Example 266 . 

In DMF (6ml) was dissolved methyl 7- ( IH-tetrazol- 
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mixture was added IN sodium hydroxide solution ( 3 • 4ml ) . The 
mixture was stirred at 50/C. for 4 hours, and to the mixture 
was added, under ice -cooling, IN hydrochloric acid(3.4ml) . 
The inixture was concentrated under reduced pressure, and 
5 to the residiie was added water. Insfoluble materials were 
filtered , which were washed with water and dried under 
reduced pressure to give 7- ( 2-methyl-lH-tetrazbl-5-yl) - 
^ ' '^"^"^^^^^^"^'^^^'^^^P^^^P^^®"^"?^^*^^^ acid (295mg, 
i.oammol, 96%). 

10 Reference Example 268 

In methanol ( 3ml) and THF (3ml) was dissolved methyl 
7 - ( 2 -methyl - IH- tetrazol- 5 -yl ) -2,3 -dihydro- 1 - 
benzoxepine-4-carboxylate (76mg, 0.27mmol), and to the 
mixture was added IN sodium hydroxide solution ( 0 . 8ml ) • The 

15 mixture was stirred at 50*C for 4 hours, and to the mixture 
was added , under ice -cooling , IN hydrochloric acid (0 . 8ml ) . 
The mixture was concentrated under reduced pressure, and 
to the residue was added water. Insoluble materials were 
filtered, which were washed with water and dried under 

20 reduced pressure to give 7- ( 1-methyl-lH- tetrazol- 5 -yl) - 

2,3-dihydro-l-^benzoxepine-4-carboxylic acid (69mg, 0.25 
mmol, 95%) . 

Reference Example 269 

In THF (§00ral) was dissolved 4- [ (benzyloxy )carbonyl] - 

25 aminobutyric acid ( 25 . Og) , and to the mixture was gradually 
added at -st methyl iodide (37.4g). Under nitrogen 
atmosphere, the mixture was stirred at Ot: for 15 minutes 
and then at room temperature fqr 24 hours. To the mixture 
Was added ethyl acetat^ {3p0ml) and then water (.800ml) . The 

30 mixture was made pH 11 with sodium hydroxide and washed with 

-'.'-.1 . ••• ' 

ether (400mlX2) . The aqueous layer was made pH 2 with 
concentrated hydrochloric acid and extracted with ethyl 
acetate ( IpOOml and SOOmlX 3 ) . The organic layer was washed 
with IM sodium thiosulf ate soliition ( 300ml ) ajid dried with 
35 magnesium sulfate. The solvent was evaporated under 
reduced pressure to give 4- [ (benzyloxy) ceurbonylj -4- 
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5-yl) -2 , 3-aihyd^ (4p0ing, 

! • 47inmol )> and to the mixture was added at olC sodium hydride 

(60%r 9bmg, 2.3nunol). The mixture was stirred at the same 

■4 ' ' , . ■■: ^ * ^> ' ^ui -,'' • .»• _^ I . * - - _ ^ ' - , - - . • - • - ' * 'i 

temperature for 15 minutes , and tp the mixture was added 

5 at dtl methyl iodide (0.28ml, 4,4ramol). While the 

■ J- 1 , . • . • . ■ - • •■ ■ - . ^ • 

temperature of the mixture was wsunned from 0^ to room 
t€»nperature , the mixture, was stirred for 3 hours . To the 
mixture was added at water (30ml), and the mixture was 
extracted with ethyl acetate. The organic layer .was dried 

10. with anhydrous sodium sulfate and concentrated under 

reduced pressure. The residue was purified with column 
chromatography ( silica gel 40g , ethyl acetate/h!exane=l/8 
-^1/2), and the first eluted desired fraction was 
concentrated under reduced pressure to give methyl 7- 

15 (2-methyl-lH-tetra20l-5-yl) -2,3-dihy|dro-l-benzoxepine- 
4-carboxylate (334mg, 1.17mmol, 79%). The second eluted 
desired fraction was concentrated under reduced pressure 
tb give methyl 7-( l-methyl-lH-tetrazol-5-yl) -2, 3- 
dihydro-i-behzoxepine-4-carboxylate (76mg, 0.27mmol, 

20 18%) . 

Methyl 7- ( 2-methyl-lH-tetrazol-5-yl) -2 , 3-dihydro-l- 

benzoxepine - 4 - carboxylat e ? 

IR (KBr); 1705 cm'^. 
^H-NMR (CDCI3) 5 : 2.95-3.1 ( 2H, m) , 3 . 83 ( 3H , s), 4.25-4.4 
25 (2H, m), 4.39 {3H, s), 7.09 (IH, d, J=8.4Hz), 7.69 (IH, s), 

8.00 (IH, dd, J=2.2, 8.4Hz), 8.15 (IH, d, J=2.2Hz). 

Methyl 7- { l-methyl-lH-tetrazol-5-yl) -2 , 3-dihydro-l- 

benafoxepine - 4 - carboxylate ; 

TR (K6r) : 1705 cm'^ 
30 ^H-NMR (CDCI3) <5 : 3.0-3.1 (2H> m) , 3.84 (3H, s) , 4.3-4.45 (2H, 

m), 4.20 (3H, s), 7.17<1H, d, J=r8 . 4H2) , 7. 61 ( JLH, s), 7-63 

(IH, dd, J^=:?.2, 8.4Hz), 7.75 ( IH, d, J=2 . 2Hz ) . 

Reference Example 267 

In methanol (7ml) and THF (7ml) was suspended methyl 
35 7 - ( 2 -methyl- IH- t^trazol- 5 -yl ) - 2 , 3 r dihydro - 1 - 

benzoxepine-4-carboxylate (324mg, 1.13mmol), and to the 
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methyl -aminobntyrlc acid (26^3g). 

NMR (20qMHz. qDCl,).f 1.88 (21f, m), 2.35-2.37 (2H, m) > 

2.93 (3H. s) . 3.3.6 (2H, t,, J=6.6Hz), 5.13 (2H, s), 7.35 (SH, 
s). 

5 Reference Example 270 

To diclilo?:pmethane (lOOOml) w^^^ at room 

temperature anhydrous magnesium sulfate (50. 6g) and then 
concentrated sulfuric acid ( 6 . Oml ) . Tlie mixture was 
stirred at room temperature for 15 minutes, and to the 
10 mixture was added 4 - [ ( benzyloxy ) carbonyl ] - 4 -methyl r 

aminobutyric acid (26.3g) and the^^ tert-butanol (50.5ml) , 
The mixture was sealed completely and stirred at room 
temperature for 18 hours. To the mixture was added 

hydrogen carbonate solution to dissolve 
15 all of the magnesium sulfate / and tlie mixture was stirred. 
The organic layer was separated / washed with saturated brine 
(406ml) and dried with anhydrous magnesium sulfate. The 
solvent was evaporated under reduced pressure, and the 
residue was purified with silica gel column chromatography 
(250g, hexane: ethyl acetate=5:l) to give tert-butyl 4- 
[ (benzyloxy) -carbonyl] -4-methylaminobutyrate (17.2g, 
53%). 

NMR (200MHz, CDCI3) « 1.44 (9H. s) . 1.82 (2H. quint. 

^Z^^^^"' J=6-2Hz). 2.93 (3H, s). 3.31 (2H. 
t. J=^.1H2), 5.13 (2H, s), 7.35 (5H, s). 

" ^ .■ft*~'',, -'--.^r' ■' ■ ^ ^ a- 

Reference Example 271 

•"■.^ ^^^^ dissolved tert-butyl 4- 

r ( benzyloxy )ceurbonyl] -4-methyl£un±n^ (6,06g) , and 

to the miacture was aidded 10% palladium-carbon , ( 580ing) . 
Under hydrogen atmosphere, the mixture was stirred at room 
temperature for 3 hours, and 10% palladium- carbon was 
removed. The solvent was evaporated under reduced pressure 
to give tert-butyl 4 -methylaminqbutyrate (3.35g, 98%). 
NMR (200MHz . CDCl, ) 6 1.45 (9H. s). 1.72 (IH. brs), 1.77 
35 (2H, quint, J=7. 21Hz), 2.27 (2H, t, J=7.3Hz), 2.43 (3H, s), 
2:(51 (2H, t, J=7.1Hz). 



20 



25 



30 
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Reference Example 272 

• In DMF (S.Oml) was dissolved ,tert-butyl 4-methvl- 
amlhobutyrate ( lOSOmg) , and to the mixture was added at room 
teiDperaiture a solution of 5:-bromp-2rfluQrobenzal 
5 (1025mg) in DMF (1.0ml) and then potassium carbonate 

{ 83 7mg ) . The mixture was stirred at 70*p for 60 hours, and 
to the mixture was added at room temperature water .(50ml) . 
The mixture was extracted with ethyl acetate ( 50ml X 3 ) and 
the organic layer was washed with saturated brine (50ml 

10 X3). ^d dried with auihydrous magnesium sulfate. The 
solvent was evaporated under reduced pressure, and the 
residtie was purified with silica gel column chromatography 
(75g/ hexane:ethyl acetate=iO: 1) to give tert-butyl 4- 
(4-bfoin6-2-forinyl-N-niethylanilino) butyrate (1620mg, 

15 90%). 

iaiR (200MHz. CDCI3) <5 1.42 (9H. s), 1.88 (2H, quint. 
J=7.4HZ). 2.22 (2H. t, J=7.3Hz). 2.88 (3H. s) . 3.14 (2H. 
t. J«7.3HZ). 7.01 (IH. d. J=8.6Hz). 7.55 (IH, dd. J=8.7. 
2.5Hz). 7.88 (IH. d, J=2.6H2), 10.19 (IH.s). 

20 Reference Excunple 273 

In tert-butanol {250ml) was dissolved tert-butyl 
4-(4-bromo-2-formyl-N-methylanilino)butyrate {4.54g) and 
teirt-butoxy potassium ( 1 . 43g) , and the mixture was ref luxed 
for 1 hour and cooled. To the mixture was added water 

25 (SOOml), and the mixture was extracted with ethyl acetate 
. (500mlX2). The aqueous layer was made weakly acidic with 
iN hydrochloric acid (about 12 • 5ml) , and the mixture was 
extracted with ethyl acetate ( 500ml ) • Both of these organic 
layer was washed with saturated brine (250ml) and dried with 

30 anhydrous magnesium sulfate. The solvent was evaporated 

' -".*• • • " • « 

under reduced pressure, and the residue was purified with 
silica gel column chromatography (200g, hexeme: ethyl 
acetate=10 : l-^l : 1) to give tert-butyl 7-bromo-l-methyl- 
2,3-dihydro-l-benzpazepine-4-ca2:boxylate (3.33g, 77%) and 
\5 7 - bromo- 1 -methyl - 2 ,3 - dihydro- IH- 1 -benzoazepine- 4 - 
. carboxylic acid (0.60g, 17%). 
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tert-butyl 7-bromo-l^methyl--.2 , 3-ditiydrQ-l-benzoazepine- 
.4 r carboxylate ; 

'H NMR UpOMH?, CPCl,) , « 1.53 (9H, s) . 2.80 (2H; t ., J»4.8Hz) , ^ 
3.00 (BH. s) , 3.21 (2H, t , J=4 . THz ) . 6 . 65 ( IH, d, J=8. BHz) , 
5 7.25 (1H; dd, J=8.8, 2.2Hz) > 7.39 (IH, d, J=2.6Hz), 7.46 
(IH. s) . 

" - • ■ ■ t t ■ • . - ■''•*. ' - ■ . ■ ■ 

:7-brpmo-l-methyl-2 , 3-d±hydro-lHrI-benzp 
carboxylic acld;^ 

NMR (200MH2, CDCI3) /5 2,85 (2H, t, J:^4.8Hz); 3.03 (3h/ 
10 s), 3.25 t, J=4.9H2), 6.67 (IH, d, J=9 . 2Hz ) , 7 . 29 ( IH. 

dd, J«8.8, 2.2H2), 7.44 (IH, d, J=2>6H2K, 7.67 (lH, s). 

Reference Example 274 ^ . /:J.. /. . . 

In water 2 etbanol: toluene (1:1:10, le.Oml) were^ 

dissolved 4~metnylphenyl borate ( 27 6rag) and . tert-b^^ 
15 7-bromo-l-inethyl-2, 3-dihydro-l-benzoazepine-4-' 

carboxylate ( sy img) , and to the mixture was added potassium 

carbonate ( 56 Omg ) . The mixture was stirred under argon 

atmosphere for 30 minutes^ and to the mixture was added 

tetraklstriphenylphosphine palladium (78mg). Under argon 
20 atmosphere, the mixture was refluxed for 19.5 hours. The 

mixture was diluted with ethyl acetate (300ml) and washed 

with water ( 100ml ) and saturated brine ( 100ml ) . The organic 

layer yas dried with anhydrous magnesium sulfate. The 

solvent was evaporated under reduced pressure, and the 
25 f^?sidue WM purified yith silica gel cbltimn chromatography 

(120ge JiexMe--^hexanfe : ethyl ,acetate«10 : 1 ) to give tert- 

butyi 1 -me thyl - 7 - ( 4 -methylphenyl ) r 2 ^ 

benzoazepine- 4 -carboxylate (4 22mg, 72%). 

NMR {2qOMHz. CDCl,j <5 1.54 (9H, s). 2.38 (3H, s). 2.83 
30 <2H, t/ J-4.9HZ) . 3.06, (3H, S ) 3 . 28- (2H. t . J-4 . ?Hz ) >^ . 85 

(IH, d, J-8.4H2) . 7.23 (2H, d. J=8..0Hz) ,^ 7r447 (IH, dd. 

J=8-6, 2.4H2), 7 (IH. d, J=2.2Hz), 

7^67 UH,.s.)>'.. ^ ■ :\ ■ 

Reference Example 275 
35 In ethyl acetate ( 7 . pml ) was dissolved tert -butyl 

i-methyl-7- ( 4-methylphenyl) -2, 3-dihydro- 1-benzoazepine- 
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% 

4-carboxylate (490mg), and to the mixture was added 4N 
: hydrocliloriG acid (ethyl acetate ) ( 7 . 0ml ) • The mlxtiire was 
stirred at room temperature for 20 hours. The solvent was 
. evaporated under ^reduced ..pressure, and the. residue was . 
5 washed with hexane ( lOml >< 3 ) .,to give 1 -methyl - 7 - ( 4r 

methylphenyl)[-2,.3-dihydro-l-benzoazepine-4-carboxyllG 
acid hydrochloride ,(443mg, 96^) • 

inp 249-2529C (decpmp. ) ... 

NMR {2ppMH DMSO-de) 5 2.32 (3^ t. 
10 J=4 . 6Hz) , 3 .03 (3H, s) , ;J?^25^ J Jt4.9Hz) ^ , 6^,92,, >( 1H, 

d. J=8.6HzK a. J=^...?Hz)., 7.53 (IH, d,d, J,=8.a^ 

2.4 Hz) , 7.55 (2H, d. . J=8.2Hz) . 7.6,5 (IH, d, J=2.4Hz) . 7.68 

(iH,;..s) ■ 

IR (KBr) 3021, 2469, 1707, 1466, 1190, 1107, 810, 530 cm->. 

15 Anal . Calcd . for C„Hi,NQ2 • HCi • 0 . 3H2O : 

C, 68.08; H, 6.19; N, 4.18. 
Found: C, 67.97; H, 6.13; N, 4.05. 
Reference Exsunple 276 

In DMF (12.0ml} was dissolved 7 -bromo-1 -methyl - 

20 2,3-dihydro-l-benzoazepine-4-caxboxylic acid 

hydrochloride (600mg) , and to the mixture was added thionyl 
chloride ( 0 . 3 9ml ) . The mixture was stirred at room 
temperature for 15 minutes. The solvent was evaporated 
under reduced pressure, and the residue was dissolved in 

25 dichlorome thane (14.0ml) . The thus obtained acid chloride 
solution was added dropwise at 0\i to a solution of 4- 
[ [N-methyl-N- ( tetrahydropyran- 4 -yl ) amino ]methyl 1 aniline 
(562mg) and triethylamine. ( 1 . 48ml) in dichlorometheine 
(5.5ml) . The mixture was stirred at 0*C for 10 minutes and 

30 then at room temperature for 5 hours. To the mixture was 
added water (100ml), and the mixture was extracted with 
dichlorome thane. (IQOmlXs) . The organic layer was; dried 
with anhydrpu;5 magnesium sulfate. The solvent was 
evaporated iinder reduced pressure, and the residue was 

35 purified with silica gel. column chromatography (150g, ethyl 
acetate :ethanol«10:l) to give 7-bromo-l-methyl-N- [4- 
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[ lN-methyl.N-{tetrahydropyran-4-yl) am±no]methyl] - 

phenyl ] -2 , 3-dihydro-l-benzoazep±ne-4-carboxamlde ( 767ihg, 
75% ) • 

nip 62-64QC. 

5 NMR (200MH2, CDCl,) 6 1,63-1.79 (4H. m), 2.21 (.3H. s), 

2.57-2.72 (IH.m), 2.94 (2H, t . J-4.2Hz) . 3.03 (3H. s), 
3.27-3.44 (2H + 2H. m). 3.57 (2H, s) , 4 . 00-4 . 07 ( 2H. m) , 
6.70 (IH. d. J=8.8Hz), 7.20 ( 1«/ s ) , 7 . 26-7 . 303 ( 2H. m) , 
7.301 (IH, dd. J=8.6, 2.4Hz). 7.42 <1H, d. J=2.6Hz). 
10 7.50-7.55 (IH + 2H, m) . 

iR(KBx) 3264. 2949, 2843, 1655, 1597, 1514. 1499. 1406, 
1314. 1246. 1182, 810 cm'*. 
Anal. CalCd. for CjjHjoNaOaB?: • 0 . 25H2O : 

C. 61.41; H. 6.29; N, 8.59. 
15 Found: C. 61.45; H. 6.25; N, 8.32. 

Working Example 310 (Production of Compound 310) 

In hydrous methanol was dissolyed N.N-dimethyl-N- 
( 4 - ( ( ( 7 - ( 4 -methylphenyl ) - 2 . 3 - dihydro - 1 -benzoxepin - 4 - 
yl ) carbonyl ) amino ).benzyl) tetrahydrQ-2H-pyran-4-amiiiium 
20 iodide ( 14 . 2g ) . and the m4.xture was sub3ected to ion exchange 
resin (DOWEX SBR. 20-50 mesh. CI" type) column and eiuted 
With hydrous methanol. The solvent of the resulting 
fraction was evaporated, and to the residue was added acetone 
to give crude crystals . which were recrystallized from 
25 e thanol to give N . N- dimethyl -N-4 .4 - ( ( ( 7 - ( 4 -methylphenyl ) - 
2, 3 -dihydro- 1- benzoxepin- 4 -yl) carbonyl) - amino) benzyl ) r 
^P^^^^^P'^'^rPyF^-^-^apiJii™ phlorid(B ( Conipounid 310 ) 
{10 -43) as colorless crystals, 
mp 232-237'C (dec. ) . 

30 *H-NMR( <5 ppm, DMSO-d.) 1 . 76-2, 00 (2H. m) . 2 . 14-2. 20 (2H, m) . 
2.35 (3H. s) , 2.89 (6VL. s) . 21,01 (2H. t., J=4:5Hz) . 3.29-3.46 
(2H. m). 3.55-3.69 (IH.jn). m) . 4.31 (2H. 

t. J«4.5Hz) , 4.50 (2H, s) , 7.06 (IH, d. ,J=8.4Hz). 7.27 (2H, 
d, J=8.4Hz). 7.46 (IH. s). 7.53-7.59 (5H, m). 7.7-9 (IH. d. 

35 J=2.2Hz). 7.92 {2H. d.j=8, 4Hz). 10.34 (IH. s). 
IR(KBr) V: 2973. 2849. 1645. 1516cm-*. 
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Anal. Calcdv for CajH^^^ 

. C.7?.i6;H, 7.0.0; N.5.25; CI, 6.. 65* . ■'. . 

Fpund C772.03;\k,6.^ 

Working Example of Compound 311) 

5 In dlchlorometha^ CSml) was suspended 7- (4 -methyl- 

phenyl) -2,3- diliyd^^ acid 

were added, under ice -cooling, 
oxalyl chloride (0.1 6ml) , and dimethylf ormamide (catalytic 

, - -* 

was stirred at room temoerature for 

10 2 hours , and the solvent was evaporated . The residue was 
. dissolved In tetrahyto and the mixture was 

added dropwise to a solution of 4- ( CN,N-bis( 2-methoxy- 
ethyi )amino)methyl)aniline ( 0 . 24g) and triethylamine 
(0.4ml) in tetrahydrof uran (10ml) under ice-cpoling. 

15 Under nitrogen atmosphere, the mixture was stirred at room 
temperature oyernight, and the solvent was evaporated. To 
the residue was added water , and the mixture was extracted 
with ethyl acetate. The organic layer washed with water and 
saturated brine > aiid dried with anhydrous magnesium sulf ate . 

20 Under reduced pressure, the solvent was evaporated, and the 
residue was purified with silica gel column (ethyl acetate) 
to give crude crystals , which were recrystallized from ethyl 
acetate -hexane to give N- ( 4- ( (N,N-bis( 2-methoxyethyl ) - 
amino ) methyl ) phenyl ) - 7 - ( 4 -me thylphenyl ) - 2 , 3 - dihydro - 1 - 

25 benzoxepine-4-carboxainide (Compound 311) . (0.25g) as 
.. colorless crystals, 
mp 110T-li2'C.' 

'H-NMR( 6 ppm. CDCI3 ) 2 - 39 ( 3H, s ) , 2 . 74 ( 4H . t , J=6 . OHz ) . 3 . 07 
/^H^ t, J=4.4Hz) / 3.32, (6H, s) , 3.48 (4H. t, J=6.0HzK 3.69 
30 {2H; s), 4.35 (2H, ,t, J=4.4Hz). 7.05 (IH, d, J=8.0Hz), 7.24 
(2H, d, J=8.4Hz) , 7.33 (2H, d, J=8.8Hz) . 7.43-7.55 (6H. m) . 
7.61 (IH, s). 

IR(KBr) V/ : 3287. 2876, 1651cm \ 
Anal. Calcd, for CjiH3«NjO«: 
35 C, 74. 37; H. 7.25; N,5.60. 

Found C>74.33; H,7.15; N,5.45. 
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Working Example 312 (Production of Compound 312 ) 

In dichlpromethane . ( 5ml ) was suspended 7 ( 4 -methylr 
phenyl)-2.3-diliydro-l-benzoxeioine-4rcarboxYlic acid ; . 
(0.25g) , and to the mixture were added, under ice -cooling, 
5 oxalyl chloride (0. 23ml) aiid dimethylformamide ( catalytic 
amount) . The mixture was stirred at room temperature for 
2 hours, and the, solvent was evaporated. The residue was 
dissolved in tetrahydrof uran (20ml). and the mixture was 
added dropwise to a solution of 4-( (N- (3-ethoxypropyl)- 
10 N-methylamino )methyl) aniline dihydrochloride (0.3g) and 
triethylamine (0.62ml) in tetrahydrof uran ( lOnil ) , juider 
ice-cooling. Under nitrogen atmosphere, the mixture was 
stirred at room temperature overnight, and the solyent was 
evaporated. To the residue was added water, and the mixture 
15 was extracted with ethyl acetate . The organic layer washed 
with water and saturated brine, and dried With anhydrous 
magnesium sulfate , Under reduced pressure, the solvent was 
evaporated, and the residue was purified with silica gel 
column (methanol/ triethylamine/ethyl acetate) to give 
crude crystals, which were recrystallized from ethyl 
acetate -hexane to give N.-( 4- ( (N- (3-ethoxypropyl) -N- 
me thy lamino ) methyl ) phenyl ) - 7 - ( 4 -methylphenyl ) -2,3 1- 
dihydro - 1 - benzoxepine - 4 - carboxamide ( Compound 312), ( 0 . 3 g ) 
as colorless crystals. 
25 mp 119-122t:. 

*H-NMR( appm, CPGl^) 1.19 (3H, t .. J=7 • IHz ) , l ,65-1 ; 85 (2H, 
m), 2.19 (3H, s), 2.39 (3H, S) , 2.46 (2H, t , J=7 , 2Hz ) , 3 . 08 
( 2H, t , J«4 . 8JIz ) . 3. 42-3 . 52 ( 6H, m) , 4 .36 (2H, t . J=4 . 8Hz ) , 
7.06 (IH, d, J=8.4Hz), 7.24 (2H, d, J=8.0Hz), 7.30 (2H, d, 
J=8.8Hz), 7.44-7.58 (7H,m).. 
IR(KBr) V ! 2?75, 2872, 1647, 1516ci?» 
Anal. Calcd. for CjiHjsNjOj: 

C.76.a3; H,7.49; N,5.78. ~ 
Found C,76.73; H,7.31; N.5.95. 
35 Working Example 313 (Production of Compound 313) 

In THF (5ml) was dissolved 7-(4-methylphenyl)-2,3^ 
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dlhydro-l-benzoxepine-4-carbo3^ jacid (0.25g), and to 
the mlxt^^^^^ ice - cooling, oxalyl chloride 

<0 .161111) ,Md flimethylfprmeunide^^ amount). The 

mixture ^was .stirred at room temperature for 2 hours ' and 
5 the solvent was evaporated. The residue was dissolved in 
tetrahydrofuran (15mi) , andl the mixture was added dropwise 
to a solution of. 4-( (N-(l,37dimethoxypropan-2.-yi) -N- 
methylamino) methyl) aniline (0,23g) and triethylamine : 
(0.5ml) in tetrsQiycUrof urah (lOral) under ice-coolina. 

10 Under nitrogen atmosphere, the mixture was. stirred at room 
temper atzure overnight, and the solvent was eveiporated. To 
the residue was added water, and the mixture was extracted 
with ethyl acetate . , The organic layer washed with water and 
si^turated brine , and dried with anhydrous magnesium sulfate . 

15 Under reduced pressure, the solvent was evaporated, and the 
residue was purified with silica gel column (ethyl 
acetate/hexane) to give cznide crystals, which were 
recrystallized from ethyl acetate -hexane to give N-{4- 
( (N- ( 1 , 3-dimethoxypropan-2-yl ) -NTmethylamino )methyl ) - 

20 phenyl) -7- ( 4-methylphenyl) -2 , 3-dihydro-l-benzoxepine-4- 
carboxamide ( Compound 313 ) ( 0 • 25g ) as colorless crystals . 

mp 128-132X:. 

■ ■ - ' ■ ■ .■ . ■ . • - . 

'H-NMR( ^ppm, CDCI3) 2.31 (3H, s), 2.39 ( 3H. s ) , 3 . 00-3 .09 
(3H, m), 3.35 (6H, s) , 3.44-3.63 (4H. m), 3.71 (2H, s). 4.35 
25 (2H. t, J=4.7Hz). 7.p5 ( IH. d. J=8 , 4Hz ) , 7.24 (2H/ a, 
J=8.bHz) , 7.33 (2H. d. J=8.8Hz) . 7.43-7.^58 (7H, m) . 
IR(KBr) v : 3285, 2882, 1651. ISiecm V. 
Anal, Caicd., for CjiHjjNjO^: 

C,74.37; H.7,25; N,5.60.. 
30 FpilOd C.74.17; H,7.Q5; N.5.75.,.. 

Working Example 314 (Production of Compound 314) 

In THF (5ml) was dissolved ,7-^ ( 4-methylphenyl) -2 , 3- 
dihydro-l-benzoxepine-4rcarboxylic acid (Q.25g) , and to 
the mixture were ad^ed, under ice.r cooling, oxalyl chloride 
35 {0,16ml) and dimethylformamide, (catalytic amount). The 
mixture was stirred at room temperature for 2 hours, and 
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the solvent was evapoirated. The residue was .dissdived in 
tetrahydirofuran (15ml),, and the mixture, was add^d dropwise 
to a. solution of 4-( (ri- ( 2-methoxyethyJL) rN-meth^ 
methyl)aniiihe (0.21g): and triethylamine (0.37ml) in . v 
5 tetrahydrof urah (. 1 0ml ) , under ice - cooling • Under nitrogen 
atmpsphere, the mixture was stirred, at room > temperature 
overnight , . and the solvent was ; evaporated. To the residue 
w^s added water , and the mixture^ was esftracted with ethyl 
acetate. The organic layer was washed wi^^^^ 

10 saturated brine , and dried with anhydrous magnesium sulf ate . 
Under reduced pressure, the solvent was evaporated, , and the 
residue was purified with silica, gelocplunm (methanol/ 
trie thylamine/ ethyl acetate) to give crude crystals, which 
were recrystallized from ethyl acetate-hexane to give 

15 N-(4-( (N7(2-methoxyethyl) -N-methy lamino) methyl) phenyl ) - 
7 - ( 4 -me thylphenyl ) - 2 , 3 - dihy dr o - 1 - benzoxepine - 4 - 

carboxamide (Compound 314) (p.24g) as colorless crystals. - 
mp 121-122t; . 

'H-NMR( (5ppm, CDCI3) 2.26 (3H, s), 2.39 (3H, s), 2.60 (2H, 
20 t, J=:5.8Hz), 3.07 (2H, t, J=4.5Hz), 3.35 (3H, s) , 3.49- 
3.54 (4H, m), 4.35 (2H, t, J=4.5Hz), 7.05 ( IH , d, J=8.4Hz), 
7.24 (2H, d, J=8.8Hz), 7.31 (2H, d, J=8 . 8Hz ), 7,43-7 . 56 (6H, 
m) , 7.62 (IH, s) . 

IR(KBr) V: 3287, 2926, 1651, 1516cm-\ 
25 Anal, qalcd. for C29H32N2O3: _ r 

. C,76..29; H,7.06; N,6.14. v 
f;<Wnd .C,75.99; H,7.02; N,6.22. .A 
Wprking Example 315. (Production of Compound 315); J 
In water/ethanol/toluene(l:l:10., 18i.0nLl) were 
30 di^splyed 4-trifluoromethoxyphenyX bora 
7-brpmQ-l-methyl-N- ( 4- t [N-methyl 

pyran- 4 -yl ) fimino ] methyl ] phenyl ]- 2 , 3r dihydrp- It ^ . . 

^^^^^^^P^'^^'^'P^^b^^^^id® ( 407mg) , and ;tp ithe mixture was 
added potassium. carbonate ( 27^mg ) . Under argon atmosphere , 
35 the mixture was stirred for 30 minutes, , and the mixture. was 
added tetrakistriphenylphosphine palladium (39mg) . Under 
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argon" atmosphere, the. mixture ^^a^^^^^ 

and the mixture was diluted with,ethyl;acetate ;( 200ml The 
mixture was. washed with^ w^ (50ml). and saturated brine 
( 50ml) , and . the -prganic3 iay^r^ was dried with ranhydrous 

was eyaporat ed under 
reduced pressure, aiid the re^id silica 
gel column chromatography ( 75^^^^ 
acetate/ethMol«20: 1) €ind recsrystallized^^^^^ 
give l-methylrNr [ 4 t [ [N-niethylrN- ( tetrahydro-2H-pyran--4 - 
10 yl ) amino ] methyl ] phei^yl J - 7 =^ ( 4 - trif luoromethoxyphenyl ) - 
2,3-d±hydro-l-benzazepine-4-carboxamid^^ (Compound 315) 
(148mg, 31%) . 

mp 182-183X3. 

NMR (200MHz. CDCl,) 5 1.63-1.76 (4H. m), 2.20 (3H> s), 
15 2.56-2.72 (IH, m), 2 . 96 { 2H. t , J=4 . 6Hz ) , 3.09 (3H, s) . 
3.30-3.43 (4H, m) , 3.56 (2H, s). 4.01-4.06 (2H, m) , 6.89 
(IH, d, J=8.6H2), 7.25 (2H, d, J=8.2Hz), 7.30 (2H. d. 
J-8.6H2), 7.40 (IH. s), 7.48 (IH. dd. J=8 . 6 . 2 . 4Hz ) , 
7.51-7.58 (6H, m) . ,.; 

20 IR (KBr) 2951. 2847. 1651. 1514. 1501. 1260. 1221, 1163, 
806 , 733 cm"^. 

Anal. Calcd. for C32H34N3O3F3: C, 67-95; H, 6.06; N, 7.43. 
Found: : , : : C,^^ 

Working Example 316, (Production of Compound 316) 
25 Jn water /ethanol/toluene( 1:1: la^ 18^^ were 

dissolved 4- ( i-piperidinyl)phenyl borate (179mg) and 7- 
bromo- 1 -methyl-N- 1 4- [ [N-m^thyl-:N-.( tetrahydro-2H-pyran- 
4 -yl)aminolmethyl] phenyl] -2 ,.3-dihydro-l-benzazepine-4- 
carboxaraide ( 353mg) , and to the mixture was added potassiiim 
30 carbonate (242mg) - Under argon atmosphere, the mixture was 
stirred for 40 minutes, smd to the mixture was ^ added 
tetrakistriphenylphosphine palladium ( 34mg) . Under argon 
atmosphere, the mixture w^as ref luxed for 15 hours, suid the 
mixture was dilute with ethyl acetate (200ml) • The mixture 
35 was washed with water (SOml) and saturated brine ( 50ral), 
and the organic layer was dried with anhydrous magnesium 
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• , The solvent was evaporated under reduced pressure , 
and tlie residue was purified with silica gel column 
chromatography (75g, ethyl ap(Btate/ethanol=9:l) and 
. i^ecrystallized frpni ethanpl to,, give 1-methyl-Nr [ 4- [ [N- 
) methyl -rN-Ctetrahydro-aH-pyran-^-yl) amino Jmethyl]- 
ph^oyl] -7- 1 4- ( l-piperidinyl)phenyl.] -2 . 3-dihydro-l- 

ben2a?epine-4-carboxaraide (Co;mpoiuid 316) (79mg, 19%). 
mp 202-204'C. 

*H NMR {200MHZ. CDCl,) 5 1 . 59-1 . 77 ( lOH . m) , 2.21 (3H, s)., 
2.57-2.73 (IH, m), 2.95 (2H,. t , J-4 . 4H2 ) , 3 .07 (3H, s). 3.19 
(4H, t, J=5.1Hz). 3.31-3.43 (4H, m). 3.57 (2H. 5). 4.01-4.06 
(2H, m), 6.86 (IH, d. J=8.4Hz). 6.99 (2H, d. J^B.BHz), 7.30 
(2H, d, J=8.6Hz), 7.39-7,50 (5H. m), 7.54 (2H, d, J=8.4H2), 
7.57 (IH, s). 

15 IR (KBr) 2938, 2849, 1645. 1607. 1505, 1314, 1235, 910, 812, 
733cm"*. 



. Calcd. for C„H^,N«0,; C. 76.56; H, 7.85; N, 9.92. 

Found: C, 76.53; H, 7.79; N, 10.01. 

Working Example 317 (Production of Compound 317) 
20 In water/ethanol/toluene (l;l:io, 60.0ml) were 

dissolved 4 -methylphenyl borate (658ing) and 7-bromo-l- 

f oinnyl-N- [4- [ [N-methyl-N- ( tetra^lydro-•2H-pyran-4- 
y 1 ) amino ] me thy 1 J phenyl ] - 2 , 3 - dihydro - 1 - benz az epine - 4 - 
carboxamide (2. Gig) , and to the mixture was added potassium 

25 carbonate ( 1 . 34g) . Under argon atmosphere, the mixture was 
stirred for 30 minutes, and to the mixture was added 
tetrakistriphenylphosphine palladium ( 186mg) . Under argon 
atmosphere, the mixture was ref luxed for 17 hours, and the 
mixture was dilute with ethyl acetate ( 750ml) • The mixture 

30 was washed with water ( 200ml) and saturated brine (100ml) , 
and the organic layer was dried with anhydrous magnesium 
sul,f ate . The solvent was evaporated under reduced pressure , 
and the residue was purified with silica gel column 
chromatography (150g, ethyl acetate-methyl acetate/ 

35 ethanol=20:l) and recrystallized from ethanol to give 
1 -formyl- 7 -( 4 -methylphenyl ) -N- [4 -[( N-methyl-N- 
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dihydrp-l-benzazepine.4-cqx (Compound 317 ) ( 669mg, 

33%) • 

mp 229-230. 5*C. ! 
5 NMR {200MHZ. CpCla) <5 1.69-1.79 (4H. m),. 2.21 (3H,, s),. 

2-41 (3H. S) , 2.57-2.72 (IH, m) . 3.04 (2H. t; J=4.9Hz) . 3.37 
(2H. td. J»?10^2., 3.IH2) , 3.57 (2H, s). 3.93 (2H, t. J=5.,5Hz) , 
4 . 0 1 - 4 . 07 ( 2H . m ), , . 7 . 2 1 ( IH , d . J,=8 . 2H2 ) , 7 . 29 ( 2H . d , 
J=7 . 6lfz) . 7 . 32 ( 2H, a, 3^8 -,4Hz ) , 7 . 50 ( 2H.,d,, J=8 . SHz) , .7.,5.4, 
10 { 2H . d . J-8 , 8Hz ) , 7 , SiB ( IH , s ) . 7 . 59 ( IH , dd J=8 . 2 . 2^. 2Hz ) , 
IH was concealed und^z: 7.55-7 . 58 . 7. 71 .( IH, . d, J?=2 . 2Hz ) , 
8.56 (IH. s) . 

IR (KBr) 2946, 2847, 1667, 159.7, 1516, 1497, ,1360, 1316, 
814, 733 cm^^ 

15 Anal. Calcd. for .CjjHjsNjO,: C. 75.41; H, 6.92; N. 8.25. 

^ound: C, 75.45; H, 6.95; N, 8.18. 

Working Example 318 (Production of Compound 318) 

To l-formyl-7-(4-methylphenyl)-N-[4-[ [N-raethyl-N- 
( tetrahydro- 2H-pyran- 4 -yl ) amino ] methyl ] phenyl ] - 2 , 3 - 

20 dihydro-l-benzazepine-4-carbpxamide (1177mg) was added IN 
hydrochloric acid (20ml), and the mixture was stirred at 
lOp'Cfor 1 hour. The mixture was dilute with ethyl 
acetate(50ml) emd made weakly basic with saturated sodium 
hydrogen carbonate solution (45ml). To the mixture were 

25 added ethyl acetate ( 250ml ) and water ( 100ml) , and separated. 
The organic laye^ was dried with anhydrous magnesium sulfate. 
The solvent was evaporated under reduced pressure, and the 
residue was purified with silica gel column chromatography 
( 75g , ethyl acetate/ethanol=9 : 1 ) to giye 7- ( 4-methyr- 

30 phenyl) -N- [ 4- [ [N-methyl-N- ( tetrahydrp-2H-:pyran-,4- 

yl ) amino ] methyl ] pjienyl ] - 2 , 3 - dihydro - 1^ benzazepine - 4 - 
carboxamide (Compound 318) {804mg*, 72%) as amorphous. 
'H NMR (2QQMHZ, CDCI3) <5 1.69-1.80 (4H, m) , 2.21 (3H, s), 
2.38 (3H, s), 2.58-2.72 (IH, m), 2.96 (2H, t , J«4 . 4Hz ) , 3 . 37 

35 (2H, td, J=11.4, 3.1Hz), 3.47 (2H, t, J=4 . 8Hz ) , 3 . 57 (2H, 
S), 4.01-4.07 (2H, m), 4.53-4.70 (IH, br), 6.71 (lH,d, 



wo 99/32100 . PCT/JP98/05708 

■ 

487 

k * • > 

■ * • 

J«8.4Hz). 7.22 (2H, d> J=7.8H2), 7.28-7.32 (4H. m) , 7.35 
(IH, dd. J=8.4, 2-2HzX, 7.42 (IH. s). 7.46 (IH, s). 7.48 
(IH, d. J»2.0Hz), 7.54 (2H. d, j-8.6Hz). 

IR (KBr) 3330". 2949 . 2847 . 1651 . 1609 . 1514 , 1507 1408, 
5 1316, 910, 812, 735 

Anal. Calcd. for C^H^NjP,: C. 77.31; H, 7-32; N. 8.72- 

Found: q, 77.44; H, 7.12; N, 8.78. 

Working Example 319 (Production of Compound 319) 

in dimethylf ormamide (5ml) was dissolved 7- (4- 
10 ethoxyphenyl) -l-methyl-2 , 3-dihydro-l-benzazepine-4- I 

carboxylic acid hydrochloride (0.5gj, and to the mixture 
was added, under ice- cpoling, thipnyl chloride (0.25ml). 
The mixture was stirred at room temperature for 45 minutes , 
and the solvent was evaporated. The residue was dissolved 
15 in tetrahydrofufan (lisml), and the mixture was added 
dropwise to a suspension of 4- ( (N- ( S-ethox^ropyl) -N- 
methylamino) methyl) aniline dihydrochloride (0.41g) and 
triethylaiiiihe (1.2ml) in tetrahydrofuran (lOmi).. under 
±ce-cooling. Under nitrogen atmosphere, the mixture was 
20 stirred at room temperature overnight , and the solvent was 
evaporated . To the residue was added water , and the mixture 
was extracted with ethyl acetate. The organic lay^r was 
washed with water and saturated brine, and dried with 
anhydrous magnesium sulfate. Under reduced pressure, the 
25 solvent was evaporated, and the residue was purified with 
silica gel column (methanol/ triethylamine/ethyl acetate) 
to give crude crystals , which were recrystallized from ethyl 
acetate -hexane to give N-(4-( (N-(3-et^loxypropyl) -k- 
methylamino ) methyl ) phenyl ) - 7 - ( 4 -ethoxyphepyl ) - 1 -methyl - 
30 2,3-dihydro-l-benzazepine-4-carboxamide (Compound 319) 
(6.39g) as pale yellow crystals, 
mp 129-131'C 

'H-NMR(<5pphi, CDCI3) 1.19 (3H. t^ J-6.9Hz). 1.44 (3H, t, 
J=7.1Hz), 1.76-1.84 (2H, m) . 2.19 (3H, s). 2.46 (2H, t, 
35 J=7.4Hz), 2.97 (2H, t, J=4 . 6Hz ) . 3 . 09 (3H, s), 3.35 (2H, 
t. J=4.8Hz), 3.41-3.52 (6H, m) , 4.07 ( 2H. q, J=7 . IHz ) , 6 . 88 
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{ IH, d. j=8 . 4Hz ) , 6 .95 ( 2H, d, J=8 . 8Hz ) . 7 . 29 ( 2H,. .d, 
J=8'.8Hi5) , 7.40-7.55 (8H, ril) . 

IR(kBr) 29t8, 2868. 165i, 1607, 1516, 15p3cm'V.. 

AnalV 'Calcd. for C33H41N3O3: 

75.11; H,7i83; N>7.96. 
Found C,':r4. 90; H, 7 • 98 ; N, 7 . 97 . 

Workihi^ Example 320 (Production of Compound 320) 



In water/ethanol/ toluene (1:1:10, 18.0ml) were 
di-sisblved 4-ethylth±ophenyl borate (26 4m9) and 7-bromo- 
10 1 -methyl-N- ( 4 - [ ( N-methyl -N- ( t etrahydro 2H--,py2:an- 4 - . . 

■ " - y* . - , . * - . ... . • ■ ' f . ■ ' , . ■ -I- - . ^ . --ji -.'V' 7 ■. ■ - I' - - .r ^ , . ' .A V»" 

yl) ajftiiho] miathyl 1 phenyl 1^^^ 

carboxanilde ( 439mg) , and to the mixture was added potassium 
car^bbhate (30img) . Under argon atmosphere, the m^^^^ 
stirred for 30 minutes, and to the mixture was added 

15 ^ tetrakistriphenylphosphine palladium ( 42mg) . Under argon 
atmosphere, the mixture was refluxed for 17.5 hours, and 
the mixture was dilute with ethyl acetate (200ml). The 
mixture was washed with water (50ml) and saturated brine 
(50ml), and the organic layer was dried with anhydrous 

20 magnesium sulfate. The solvent was evaporated under 

reduced pressure, and the residue was purified with silica 
gel column chromatography {75g, ethyl acetate-methyl 
acetate/ethanol=9: 1) and recryst alii zed from ethanol to 
give 7-(4-ethylthiophenyl) -l-methyl-N-[4-[ [N^methyl-N- 

25 ( t e t r ahy dr o - 2H - py r an - 4 - y 1 ) amino ] me t hy 1 ] phenyl ] - 2 , 3 - 

dlhydrb^l-benzazepine-4--carboxamide (Compound 320 ) (168mg, 

[' 34%)':' "' 

mp 139-14lt:. 

6 1.34 (3H, t, J=7.3Hz), 1.63-1,76 
30 (4H, m), 2.21 (3H, s ) , ; 2 , 57-2 . 72 (IH, m) , 2.98 (2H, q, 

J=7.3iHz), 2H around d 2,96 was concealed by d 2.98, 3.10 
(3H, s), 3.31-3.43 (4H,m). 3.57 ( 2H, s ) . 4 . 00-4 . 07 (2H, 
m), 6.89 (IH. d. J=8.6H2), 7.28-7.40 (6H, m) , 7.466 (IH, 
dd. J=8.5, 2.3H2). 7.473 (IH, s), 7.52-7.56 (4H, m) . 
35 IR (KBr) 2948. 2845. 1645. 1597. 1514, 1489, 1408, 1314, 
1244', 1188, 812 cm-^ . 
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^or C,^,^^^t C. 73.16; H, 7.26; N. 7.76. 
Found: C. 72.96;. H, 7.08; N. 7.64. 

Working Exaihple 321 (Production of Compound 321) 

^? (lOi pml) was dissolved 7 - ( 4 -methyliihenyl ) - 1 - 
5 i ( trif luoromethyl ) sulf pnyl j - 2 , 3 -dihydro- 1 -benzazepine- 
4-carboxylic! acid (387mg). and to the mixture was added 
thionyl chloride {0.17 5ml ) , The mixture was stirred at room 
temperature for 1 hour, and excess thionyl chloride and DMF 
were evaporated under reduced pressure. The residue was 
10 dissolved in dichloromethane (IQ.Oml) , and the mixture was 
added dropwise to a solution of 4- [ [N-methyl-N- 
( tetrahydro- 2H-pyran- 4 - yl ) amino ] methyl ] aniline 
dihydrochloride (331mg) and triethylamihe (0,98ml) in 
dichloromethane (15.0ml) at oXZ . The mixture was stirred 
15 at room temperature for 4 hours , and to the mixture was added 
water (50ml), The mixture was extracted with 
dichloromethane (100ml X 3), and the organic layer was 
dried with anhydrous magnesium sulfate. The solvent was 
evaporated under reduced pressure, and the residue was 
20 purified with silica gel column chromatography (35g, ethyl 
acetate-methyl acetate/ethanol^9 : 1 ) and recrystallized 
from ethanol to give 7- ( 4-^methylphenyl) -N- [4- [ [N- 
methyl-N- ( tetrahydro r2H-pyran- 4 -yl) amino] methyl J - 
phenyl ] - 1 - [ ( trif luoromethyl ) sulf onyl ] - 2 . 3 - dihydro - 1 - 

25 benzazepine-4-carboxamide (Compound 71) (251mg, 43%). 
mp 185-187t:. 

'H NMR^(^ CDCI3) 6 1.70-1.77 (4H, m), 2.21 (3H, s), 

. 2.41 (3H, s) /2.57-2.72 (IH, m) , 3.11 (2H, t , J=5 . 9Hz) , 3 . 37 

(2H, td, J=11.3, 2.9Hz), 3.58 (2H, s), 4.02-4.08 (4H, m) , 

7.26-7.35 <4H, m) , 7-46-7.61 (8H, m) , 7.64 (IH, s) . 

IR (KBr) 1661, 1516, 1497, 1393, 1314, 1223, 1194, 1142, 
812 cm'^. 

Anal . Calcd . for C,,H„F3N30,S : C . 62 , 63 ; H . . 5 . 58"; N . 6 . 85 . 
Found: c. 62.58; H, 5,57; N. 6.91. 

35 Working Exainple 322 (Production of Compound 322) 

To a solution of 7- { 4-methylphenyl) -2 , 3- 



30 
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dlhydrobenzbxepine-4 -carbo3^ acid ( 280mg ) and 2 - [ ( 4 - 
amlnophehyl )inethylamlno ] pyridine ( 199ing ) in DMF ( 4ml ) was 
^4^®f?^' ^f^l^^^^9®"^09li*?3'. diethyl cyanophosphate (0-18ml) 
f (O.lTml) ^ and the mixture was stirred at 
5 0 *C for 30 minutes and then at room temperature for 1 hour. 
To the mixture was added DMAP ( 1 piece ) , and the mixture 
was stirred at room temperature for 18 hours. Under 
ice-cooling, to the mixture wa^ added sodium bicarbonate 
solution, and the mixture was extracted, with. ethyl acetate,. 
10 washed with brine, dried (anhydrous magnesium sulfate) and 
concentrated. The residue was purified with silica gel 
ciplumn Chromatography (ethyl acetate/hexane =1/1) and 
recrystallized from ethyl acetate/hexane to give N-[4- 
{ ( pyrid- 2 -yl ) aminomethyl ] phenyl ] - 7 - ( 4 -me thylphenyl ) - 
15 2,3-dihydro-l-benzoxepine-4-carboxamide (Compound 72) 
(97mg) as colorless crystals, 
m.p. 189-190t:: 

'H-NMR (200MHz, CDCI3) 5 : 2.39 (3H, s), 3.07 (2H, t, J = 
4.6), 4.36 (2H, t, J = 4.6), 4.49 (2H, d, J = 4,6), 4.9-5.0 
20 (IH, brm), 6.38 (IH, d, J « 8.4), 6.60 (IH, dd, J = 5.2, 
7.2), 7.06 (IH, d, J = 8.4), 7.2-7.6 (12H, m), 8.05-8,15 
(IH, m) . 

IR (KBr) 1651, 1597, 1522, 1491, 1439, 1316, 1254, 812, 
772cm'\ 

25 Anal, for C3oIi27N302-0.2H20 

Calcd. C, 77.46; H, 5.94; N, 9.03: 
Founds C, 77.24; H, 5.96; N, 8-91. 

Reference Example 277 

A Solution of p-nitrobenzyl bromide (lOg) in THF (50ml) 

. • ' 'mm I ^ • - 

30 was added dropwise to a solution of bis(2-methoxyethyl)- 
amine (6.8g) Md triethylamine (10ml) in THF (50ml) . Under 
nitrogen atmosphere, the mixture was stirred at room 
teniperature overnight , and the solvent was evaporated. To 
the residue was added water, and the mixture was extracted 

35 with ethyl acetate . The organic layer was washed with water 
and saturated brine, and dried with anhydrous magnesium 
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sulfate. Under reduced pressure, the solvent was 
evaporated to give N,!M-bis{2-methoxyethyl)-4- : 
nitrobenzylamine (10.8g) as yellow oil. 

"H-NMR( 6ppm, CPCI3) 2.76 ( 4H, t , J=5 . 6H2 ) , 3 . 3,1 (6H, s). 3.48 
5 (4H. t. J=5.6Hz). 3.83 {2H. s). 7.54 (2H, d. J=8.8H2). 8.17 
(2H, d, J»8.8Hz) . 

IR(neat) V : 2878, 1599, 1520cin-\ 
Reference Example 278 

- In. acetic acid (200inl) was dissolved N,N-bis( 2- 
10 methoxyethyl)-4-nitrobenzylamine (10.5g) , and to the 

inixture was added reduced iron (llg) little by little. The 
mixture was stirred at. room t emper at tire, overnight , and the 
solvent was evaporated. To the residue was added; ethyl 
acetate and precipitates were filtered off , The filtrate 
15 was washed with sodium hydroxide solution, water and 

saturated brine , and dried with anhydrous magnesium sulfate. 
Under reduced pressure, the solvent was evaporated, and the 
residue was purified with silica gel column chromatography 
{ ethyl acetate ) to give 4 - ( ( N , N-bis ( 2 -me thoxyethyl ) amino ) - 
methyDaniline (6.2g) as red oil. 
;H-NMR( <5ppin, CDCI3) 2.71 (4H, t, J=6.3Hz), 3.31 (6H, s) . 3.46 
(4H, t, J-6.3H2), 3.59 (2H. s). 6.63 (2H, d, J=8 . 4H2 ) , 7 . 10 
(2H, d, J=8,4Hz). 

IR(neat) v : 3353, 2874, 2818, 1615cm-\ 
25 Reference Example 279 

^. - i J"^ 1.2-diQhlo^o^t^ (50ml) were dissolved p-nitro- 
benzaldehyde (5g) and 3-ethoxypropylamine ( 3- 75g) , and to 
the mixture was added, under ice -cooling, triacetoxy sodium 
boro hydride ( 9 . 8g). Under nitrogen atmosphere, the 
mixture was stiirred at, room temperature overnight, and to 
the mixture were added , under ice - cooling , 37* formalin 
(3.5ml) and triacetoxy sodium boro hydride (9.8g) . Under 
nitrogen atmosphere, the mixture was stirred at room 
t^perature for 8 hours, and the solvent was evaporated. 
35 The residue was neutralized with IN sodium hydroxide 

solution, and the mixture was extracted with ethyl acetate. 



20 
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the organic layer was washed with water. and subiected to 
^ack extraction with^^^l^ 

yashed with ,e1:hyl ace ta IN sodium 

hydrpxidf and extracted with ^thyl acetate. . The organic 
5 layer was washed with water and saturated brine > and dried 
with anhydxrous me^gn^sium sulfa^te. Under reduced pressure, 
tlie solvent: wa? evaporated to give N- ( 3-ethoxypropyl ) - 
N -m^ t^iyl - 4 7 nitr <^ ( 6 - iSg,) as yellow ,oil v - ..h ; 

- WIR ( 6 ppm, CDCi3XXl8^(3H,. t, J<Z. Oliz) , 1 . 72c 1.86 (2H:,; 

10 m), 2-20 (3H, s), 2.48 X2H, t,, J=7.6H2) 3,41-3.52 (4H,.ini, 
3.58 (2H. s).^7..50 (2H, d, J=8.8H2), 8.17 (2H, d. J=8.8Hz). 
iR(neat) v : 2859, 1520, 1346cm \ 
Reference Example 280 

In THF ( 60ml ) were suspended N- ( 3 -ethoxypropyl ) -N- 

15 methyl- 4 -nitrpbenzylamine (6.0g), iron chloride (III) 

(0.06g) and active charcoal (0. 6g) , and to the suspension 
was added dropwise hydrazine monohydrate ( 4 • 1ml ) at 60- 
65*C* The niixture was stirred at 65*C for 4 hours, and to 
the mixture was added hydrazine monohydrate (15ml),. The 

20 mixture was stirred at es^C for 4 hours and filtered. The 
solvent of the. filtrate was evaporated, and the residue was 
extracted with ethyl acetate. The organic layer was washed 
with saturated brine and dried with anhydrous magnesium 
sulfate, and the solvent was evaporated. The residue was 

25 dissolved in 2 -propanoic and to the mixture was added 

hydrochloric acid (6ml). The solvent was evaporated, and 
the precipitated 4- ( (N- (3 -ethoxypropyl) -N-methylamino) ^ 
methyl Xaniline^ihydrochloride (5.8g) was filtered with 
ethyl acetate and. washed with ethyl acetate -hexeuie to give 

30 yellow powder. .: , 
mp 173- 175*0. . 

'H-NMR( (5ppm, CDClj+CDjOD) 1.16 (3H, t, J=7.0Hz), 2.18 (2H, 
br). 2.72 (3H. s), 3.05-3.29 (2H. m). 3.40-3.52 (4H, m) , 
4-22-4.43 (2H. m), 7.58 (2H, d, J=8.2H2) , 7.78 (2H, d. 
35 J=8.2.Hz), 11.; 86 (IH, br).. 
IR(KBr) V : lesicm'^ 
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Anai. Calcd. for C^HjjNzO • 2HG1 : 

C,52.88; H,8.i9; N:,9^^49.; ! 
Found C,52.61; H/8.05; N,9.55. 
Reference Example 281 

5 In l;2-dlchloroiethane {50ml) were suspended p-nJLtro- 

benzylamine hydrochloride (3g) , 1, S-dimethoxyacetone 
( 1 . 9g ) and trlethylamine ( 2 . 2ml ) , and to the mixture was 
added, under ice-cooling, triacetoxy sodium boro hydride 
(4 . 7g) . Under nitrogen atmosphere, the mixture was sftirred 

10 at room temperature . for 5 hours, and to the mixture were 
added, under icercooling, 37% formalin (1.8ml) and 
triacetoxy sodium boro hydride (5g). Under nitrogen 
atmosphere, the mixture was stirred at room temperature 
overnight, and the solvent was evaporated- The residue was 

15 neutralized withlN sodium hydroxide solution and extracted 
with ethyl acetate. The organic layer was washed with water 
and saturated brine, and dried with anhydrous magnesium 
sulfate. Under reduced pressure, the solvent was 
evaporated, and the residue was purified with silica gel 

20 column {ethyl acetate/hexane) to give N- {1 , S-dimethoxy- 
propan-^-yl) -N-methyl-4-nitroben2ylamine {3.2g) as yellow 
oil. 

'H-NMR(6ppm, CPCI3) 2.32 (3H, s), 2.97-3.09 (IH, m) . 3.36 
(6H, s) 3.44-3.63 (4H, m), 3.85 {2H, s) , 7.53 (2H, d, J«9.0Hz), 

25 8.17 (2H, d, J-9.pHz). 

,IR(neat) V : 2880 1520 , l346cm"\ 
Reference Example 282 

In acetic acid ( 1 00ml ) was dissolved N - { 1 , 3 - dimethoxy- 
propan-2-yl) -N-methyl-4-nitrobenzylamine { 3 . 1^) , krid tb 

30 the mixture was added reduced iron (3 . 2g) little by little. 
The mixture was stirred at room temper at xire overnight, and 
the solvent was evaporated. To the residue was added ethyl 
acetate , and precipitates were f iltiered off . The filtrate 
was washed with sodium hydroxide solution, water and ^ 

35 saturated brine ; and dried with anhydrous magnesium sulfate . 
Under reduced pressure, the solvent was evaporated, and the 
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res idue dis solved In ethyl ace tat^e . • To tKe mixture was 
added 4N hydrochloric acid-ethyl acetate , and precipitates 
were f iltered and washed with die thylether . The mixture was 
dissolved-in water/ and the mixture wasi nieutrallzed with 
5 INr sodium hydroxide solution and extracted with ethyl 
acetate. The organic layer was waished with vwater and 
saturated brine r and-dried with anhydrous magnesium sulfate^ 
Under reduced pressure, the solvent was evaporated to give 
4r (XN- ( 1> 3-dimethoxypropan--2-yl) -N-methylamino ) methyl ) - 

10 aniline (2.4g) ^s red oil;: . vv 

. 'H-Nrai( dppm, CPCI3) 2,29 (3H, s), 2,95-3.07 (IH, m) . 3.34 
(6H,S), 3.42-3.58 (4HV m), 3.61 ( 2H, s ) , 6 . 64 ( 2H, d, 
J=8.4H2) / 7>:11 (2H: d, J=8.4H2). 
IR(neat) V:3357, 2880, 1615, 1518cm*'. 

15 Reference Example 283 

In 1,2-dichloroethane (50ml) were dissolved p-nitro- 
benzaldehyde (5g) and 2-methoxyethylamine (2.7g) , and to 
the mixture was added, under ice -cooling, triacetbacy sodium 
boro hydride (9. 8g) . Under nitrogen atmosphere > the 

20 mixture was stirred at room temperature for 4 hours, and 
to the .mixture were added, under ice-cooling, 37% formalin 
(3.8ml) and triacetoxy sodium boro hydride (lOg). Under 
nitrogen atmosphere, the mixture was stirred at room 
temperature overnight , and the solvent was evaporated. The 

25 residue was neutralized with IN sodium hydroxide solution 
and extracted with ethyl acetate. The organic layer was 
washed with water and saturated >brine^ aiid dried with 
anhydrous magnesium sulfate. Under reduced pressure, the 
solvent was evaporated, and the residue was purified with 

30 silica gel column (ethyl acetate/hexane) to give N- ( 2- 

methoxyethyl) r.Nrmethyl-4-nitrobenzylamine (5.9g) as 
yellow oil. 

'H-NMR( (5ppm, CDCI3) 2.28 (3H, s), 2.63 (2H, t, J=5.6Hz), 3.35 
(3H, s), 3.52 (2H, t, J=5.6Hz), 3.65 (2H, s) 7.52 (2H, d, 
35 J=8.8Hz), 8,18 (2H, d, J=8.8Hz). 

IR(neat) V: 2814, 1605, 1520, 1346cm"\ 
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Reference Example 284 . u \ ■ \ 

In acettlc acid (100ml) was dissolved N-( 2 -methoxy^ 
ethyl)-N-methyl-4~nitroben2ylamine (5.9g) , and to the 
mixture was added reduced iron ( 7 . 5g) little by little . . The 
5 mixture was . stirred at room temperature overnight , and the 
solvent was evaporated. Tp the residue was added ethyl 
acetate, and precipitates were filtered off . The filtrate 
was washed with ^^odium hydroxide solution, water and 
saturated brine , and dried with anhydrous magnesium sulfate. 
10 Under reduced pressure, the solvent was evaporated to give 
4 - ( ( N- ( 2 -methoxyethyl ) -Nr-methylamino ) methyl ) aniline 
(3.4g) asf red oil. 

'HrNMR( fippm/CDCla) 2.24 (3H, s), 2.57 {2H, t, J=6,0H2), 3.33 
(3H, s), 3.44 {2H, s), 3.50 {2H, t, J=6.0Hz), 6.64 (2H, d, 

15 J«8.4Hz), 7.09 (2H, d, J=8.4Hz). 

JR(neat) V:3349, 2813, 1615, 1518cm-S 
Reference Example 285 

In THF (350ml) was dissolved 5-brpmoanthranilic acid 
(40.06g) , and the mixture was cooled to OX^ . To the mixiture 

20 was added dropwise a solution of 10. OM borane dimethyl- 
sulfide in THF (54.5ml) , and the mixture was stirred at room 
temperature for 4.5 hours. The mixture was cooled to O^C, 
and to the mixture was added dropwise 3N sodium hydroxide 
solution. Th0 mixture; w^ stirred at room ; temperature . 

25 overnight:, and to the.. mixture was added granulated sodium 
hydrp^cidg, to adjust; the mixture to pH 11 . The aquepus layer 
J^^^ y^^^ and the THF layer 

was s^para;ted. The aqueous layer was extracted with ether 
( l^OOinl X 5 ) . ^ The organic layers were combined and dried with 

30 magnesium sulfate. The solvent was evaporated under 

reduced pressure to give ( 2-amino-5-bromophenyl)methanol 
(36.66g, lpO%). 

'H NMR (20QMHZ/ C^^ 5 4.62 ( 2H, s ) , 7 . 20 ( IH, s ) , 
7.23-7^26. (lH,,^m) . . 
35 Reference E^^ple 

To acetone (300ml) were added (2-amino-5- 
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• , and active manganese dioxide 

(58.^g)^, and the mixture w stirred at room temperature 
^M'^^^^^ and filtered. V The solvent was evaporated 
und^r reduced pressure to give 2 -amino- 5 -bromobenz aldehyde 
5 (16.,41g, 71%) . 

: ^^ W^^^^^^'^^^^^y^ 6.10-6.20 (2H, br), 6.57 (IH, d. 
J=8 . 8H2 ) , 7 . 38 ( 1H„ dd , J=8,. 8 .- 2 . 4Hz ) , 7 . 59 ( IH . d , J=2 . 4Hz ) 

•■ 9.^81 x.iH,...s) .....V 

Reference Example 287^ ; ■ ; , ^ 
10 ^ ,^ T9 a<^^ added, ioiniuLG acid; 

^'^T 9"'^^!^^ tlie roixture was iStlrred at 60X^ for 2. 

hours . cooled and; diluted with THF (20 0ml ) . In THF .( 100ml ) 
was dissolved 2 -amino- 5-br9mobenz aldehyde (16.40g), and 
the mixture was added dropwise to the previously prepared 
15 solution of formic acid anhydride in THF at ot: . The mixture 
was stirred at oXZ for 2 hours , and the solvent was evaporated 
under reduced pressure . The residue was washed with hexane 

and filtered to give 4-br9mo-2-f ormylphenylf ormamide 
(15.24g, 82%) . 

20 ^H NMR (200MHz. CDCI3) <5 7.72 (IH, dd, J=8.8, 2.6Hz), 7.83 
(IH, d, J=2.6Hz), 8.53 (IH, s) , 8.68 (IH, d, J=9.2Hz), 9.88 
(IH, s), 10.94 (IH, br). 
Reference Example 288 

To 4-bromo-2-formylphenylformamide (18.07g), ethyl 
25 4-brpmobutyrate ( 30 . 9g ) and potassium carbonate ( 21 . 9g ) was 
added DMF (160ml), and the mixture was stirred at 70*C for 
24 hours. The mixture was dilute with ethyl acetate 
(1400ml) , washed with water (3p0mlX3) and saturated brine 
( 150ml) , and dried with magnesium sulfate . The solvent was 
30 evaporated under reduced pressure, and the residue was 
purified with silica gel cplunm: chTO 

hexane : ethyl acetate=4 : 1^1 : 1 ) to give ethyl 4 - ( 4 -bromo- 
2,N-^diformylanilino)butyrate (21.56g, 80%) . 
'H NMR (20pMHz, CDCI3) ( syn : anti=5 : 2 or 2:5) 5 1.23 {2.1H, 
35 t, J«7.2Hz), 1.25 (0.9H, t, J«7.2Hz), 1.87 (2H, quint, 

j=7.5Hz), 2.35 (1.4H, t, J=7.3Hz), 2.36 (0.6H, t, J=6.8Hz), 
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3 . 78 ( 0 . 6H, t , J=7 , 5Hz ) , 3 . 85 (1 . 4H. t , J=7:. 6Hz ) ^ 4 .,10 ( 1 . 4H, 
<3' ' 4-15 (6.6H. q.= J«.7.2Hz) , 7.17 (0.3H; d, j^8.4Hz) , 

7-?4 to-"'"' ^' J-8,6Hz) , 7.81 (p.3H/ddi a=8,4> 2.4Hz)y 7.82 
(0.7H..ddj J»8.4;2.4Hz),. 8,.Q9 (Q.3H, d, J*=2> 4Hz> . 8> 10 (0 . 7H, 
5 . ^' ?'=?-4Hz)' 8.19 (0.7H> s). 8.39 {0.311. s)., 9.92 (O.^H, 
s), 10.04 (0.7H.S). 
Reference Example 289 . f . 

In trbutanol {500ml) were dissolved jsthyl 4- (4-bromo- 
2^N-dif o2;mylanil±no)butyrate ( 15 . 32g) and potassium, t- 

10 butoxide ( 5 . 53g ) , and the mixture was ref luxed f or 30 m±hutes • 
Tq the mixture were added water ( 50 0ml ) and, IN hydrochloric 
acid (.50ml ) , and the mixture was extracted with ethyl acetate 
( 1000ml ) . The organic layer was washed with saturated brine 
(200ml) and dried with magnesium sulfate. The solvent was 

15 evaporated under reduced pressure . and the residue was 
purified with silica gel column chromatography, i( 3 QOg, 
hexane: ethyl acetate«4 : l-*-! : 1 ) to give ethyl 7-bromo-l- 
jf ormyl- 2 , 3 -dihydro- 1 -benzazepine- 4 -carboxylate ( 3 • 13g , 
22%) and 7 - bromo - 1 - f opny 1 ^2^3- dihy dr o - 1 - benz az epine - 4 - 

20 carboxylic acid (l-39g, 10%). 

Ethyl 7 -bromo - 1 - f ormyl - 2 , 3 - dihydro - 1 "benzaz epine - 4 
carhoxylate ; 

mp 150.5-152t;. 

NlOl ( 200,»!Hz , CDCI3 ) <5 1 . 34 ( 3H , t . J=7 . IHz ) , 2 .93 ( 2H , 
25 t:. J=4.9Hz) . 3.80 (2H. t, J=5.7Hz). 4.28 (2H. q, J=7. 2Hz) , 

,7 -PO pH.». d, J=8.. 4Hz ) . 7 , 50 ( IH . dd, J^8 . 4 , 2 2Hz ) , 7 . 57 

if.}^,^^ ..^l .bi^ (IH. d. J=2.2Hz) , 8.46 (IH, s). ; 

IR fKBrJ 1707, 1678. 1491. 1358,, 1265. 1235 . 1194 . 1088 can-> . 

Anal., Calcd. for Gi^Hi^NOjBr: C, 51,87; Ji. 4.35; N. 4.32. 
30 Fpui^d: : C. 51.81; H. 4.35; N, 4.19. 

7-Bromo,-l-f ormyl-2 , 3-dlJiydro-l-benzazepine-4-ceurb03cyi±c 
acid; 

■ - ' ■ ■ ■ ■ '.■ . • " • ' . ' . ■ ' ■ 

mp 248-249. 5*G. " 

4 . • t • J • 

^HNl^l (200MHz, DM50-ds) 6 2. 73 (2H, td. J=5 . 1 . 1 . 2Hz ) . 3 . 67 
35 {2H, t. J=5.9Hz). 7.33 (IH. d. J=8.4Hz), 7.57 (IH, s). 7.61 
(IH. ctd, J=8.4. 2.6Hz). 7.91 (IH, d. J=2,4Hz). 8.48 (IH. 
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.....SI* - - . J • • .< ■ , , • J . ■ . : 1. . ' » • ' . • . 

> J' ^« . * ' .•.;«. ' • • . . 

IR(KBr) 1665, 1491, 1431, 1360, 1300, 1281. 1252, 1196, 
999, 918., 841, 754 cin'\ 

Anal. Calcd. for GijHioNO,Brj C. 48.67; H. 3.41; N, 4.73. 
5 Found: C, 48.70; H, 3.56; N,v4.54. 

Reference Example 290 

In IN sodium hydroxide { 13 . 0ml ) and THF l ethanol (:1 : 1 , 
50ml ) . was: dissolved ethyl 

l-^toenzazepine-4-:53aLrboxy;La and the, mixture was 

10 stirred at room tempera ture^^^^ To thenmtxture: 

_ was added , IN hydrochloric acid (^^^^ 

was poncentrated. To the residue was added water {200ml ) v 
and J:he mixture was adjusted to pH 2 with IN hydrochloric 
acid. The mixture was extracted with ethyl acetate( 300ml 

15 X 3 ) , and the organic layer was dried with magnesium sulfate . 
The solvent was evaporated under reduced pressure to give 
7 -bromo - 1 - f prmyl - 2,3 -:dihydro - 1 -be^nzazepine - 4 -carboxylic 
acid (2.52g, 100%).. 
Reference Example 29 1_ 

20 To a solution of 7-^bromo~l-f ormyl-2, 3-4ihydro--l- 

benzazepine- 4 -carboxylic acid (3.28g) In DMF (30ml) was 
added dropwise thionyl chloride (2.0ml) at oX^ , and the 
mixture was stirred at room temperature for 30 minutes. 
Under reduced pressure, thionyl chloride and DMF were 

25 evaporated, and the residue was dissolved in dichloromethane 
( 40ml.) . To a solution of 4- [ [N-methyl-N- ( tetrahydro-2H- 
pyraarr 4 -yl ) amino ]^ethyl ] aniline ( 3 . aOg ) and triethylamine 
( 11 . 6ml ) in dichloromethane. ( 40ml}; was added dropwise the 
previously prepared chloride solution at O^C, and the 

30 mixture was stirred at room temperature for 7 hours. The 
mixture; was concentrated under reduced pressure , and the 
residue was diluted with ethyl acetate (400ml ) , washed with 
water ( lOOmlX 2) and saturated brine (50ml), and dried with 
magnesium sulfajte. Th^^^ solvent was evaporated under 

35 reduced pressure , and the residue was purified with silica 
gel column chromatography (200g, ethyl acetate^ethyl 
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acetate/ethanol=ip:r| to give V-brombr-l-f ormyl-N- [4- 

[ [N-methyl-N- ( tetrahydroT>2H-pyranrt4ryl)ara±nblme;thyl] - 

phenyl] -2 , 3-dihydxo-l-ben2azepine-4-carboxainide (2 . 13g^ 
39%) . . 

5 mp 173-175t:. 

NMR (200MHz, CDCI3) § 1.66.1;77 (4H, m) , 2.21 (3H, s), 
2.58-2.73 (IH, m) , 3.02 (2H>>. j=?4.8H2) , 3.37 t2H, td, 
J=10.3. 2.9Hz), 3> 58 (2H, s) , . 3-87 f 2H, t , J-5 wSHzO . 
4.02-4.08 (2H, m) , 7.03 (IH, d/ J=8,4H2), 7;32 (2Hi ^ 
10 J=8.4H2), IH was concealed under 7.27-7.34, 7.50 (IH, s)/ 
7.51 {IH, dd, J=8.5> 2>3H2); 7.52 {2H, d, J«8 . 4H2 ) , 7 . 65 
(IH, d, J«2.2Hz), 8.49 (lH,s). 

IR (KBr) 2953, 2845, 1669, 1599, 1520, 1358, 1316, 1260, 
1192, 733 cm''. 

15 Anal. Calcd. for Cj^H^eNjOaBr : C, 60.24; H, 5.66; N, 8.43. 

Found: ,G, 60.15; H, 5.69; N, 8.49. 

Reference Example 292 

To t -butyl 7 -bromo-1 -methyl- 2,3- dihydro-1 - 
ben2a2epine-4-carboxylate (4.0g), 4-ethoxyphenyl borate 

20 ( 2 . 35g) , IM potassium carbonate solution ( 25ml) and ethanol 
( 25ml) was added toluene ( 100ml) , and the mixture was stirred 
under argon atmosphere at room temperature for 30 minutes. 
To the mixture was added tetrakistriphenylphosphine 
palladium (0.55g) , and the mixture was refluxed under argon 

25 atmosphere overnisfht. The. organic layer was washed with 

. water and s at urja ted brine, and dried with anhydrous : 

magnesiinn sulfate.; Under reduced preissure, the solvent was 
evaporated, and the residue was purified with silica gel 
column (ethyl acetate/hexane) to give t-butyl 7-(4- 

30 ethoxyphenyl)-l-methyl-2,3-dihydro-l-ben2a2epine-4^ 
carboxylate .{A.pg) as yellow crystals, 
mp 140-142t:. 

'H-NMR( <5ppm, CPCI3) 1.43 (3H, t„ J=7.0Hz), 1.54 (9H, s) , 2.82 
(2H, t, J«4.8Hz), 3.05 (3H, s), 3.27 (2H, t, J=4.8Hz), 4.07 
35 (:2H,q, J=7.0H2) , 6.83 (IH, d, J=8.4Hz) , 6.95 (2H, d, J=8.8H2) , 
7.38-7.49 (4H. m) , 7.66 (IH, s). 
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IR(KBr) n: 2978 , :1694cin"^ 

• Anal. .Calcd. for Cj^Hj^NOj: r. 

. Ci7,5.96; H,7.70; Nv3.69. . . : J 

Fpundr. C^75.91? H^7.8?; N^3.49, 
5 Reference Exazaple 293. . - 

; , In difmethoxy ethane . ClOOm^ dissolved t- butyl 7- 

( 4 -ettioxyphenyl ) - 1-methyl- 2 , 3 -dihydro- l-benzazepine-4 - 
carb03fylate C4,pg)> and to i:he mixture was a^^ . * 

hydrochloric .acid (25nil) . The mixture^ ^^w^ ref luxed: f or 3' 

10 hpurs , and the splT^ent w^^^^^ Precipitated^iyeliow 
pqwjler ,was; filte^rejd and washed .with vethyl acetate Thexane 
to give 7-(4-ethoxyphfnyi)-l-raethyl-2,3-dihydro-l- . 
benzazepine-f-carboxylic acid hydrochloride .C3 .8g) . 
mp 245-254*C (fiec. ) . 

15 ^H-NMR{ <5ppin, DMSO-dJ 1-35 (3H, t, J=7.0Hz) , ,2.77 (2H,br:) / 
3.02 (3H, s), 3.25 {2H,br), 4.05 ( 2H , q, J=7 • OHz ) , 6.94-6.98 
(3H, m) , 7.49-7.68 (5H> m) . 
IR(KBr) V: 2976, 2880, 2475, 1701cm^^. 
Reference Example 294 

20 In IN hydrochloric acid (25ml) and ethanol (20ml) was 

dissolved, ethyl 7-bromo-l-f ormyl-2 , 3-dihydro-l- ' 
benzazepine-4-carboxylate (1165mg) , and the mixture was 
refliixed for 2 hours. The mixture was neutralized with 
saturated sodium hydrogen carbonate solution, and the 

25 mixture was extracted with ethyl acetate (300ml). The 

organic layer was washed with water ( 100ml ) ^ and dried?, with 
anhydrous .magnesium sulfate . The solvent was evaporated 
under reduced pressure, and the residue was purified with 
silica gel column chromatography ( 150g, hexane/ ethyl 

30 acetate=9:l) ^t^ giy<3 ethyl 7-bromo-2 , 3-dihydro-l- 
benzazepine-4-carboxylate (628mg, 59%). 
mp 120-121QC. 

/H NMR (200MHz , CDCI3) 6 1.34 (3H, t , J=7 . IHz ) , 2 . 86 (2H, 
td, J=4.8, 1.2Hz), 3.36 (2H, t ; J=4 . 8Hz) , 4 . 25 ( 2H , q, 
35 J=7.1Hz), 4.51-4.66 (IH, br), 6 . 49 ( IH, d, J=8 . 8Hz ) , 7 . 15 
(IH, dd. J==8.7, 2.3Hz), 7.39 (IH, d, J«2.2Hz), 7.53 (IH, 
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IR (KBr) 3377, 2978i 1694, 1493. 1248, 1209; 1173. IO9O, 

812 cm*^ • ' <■ 

Anal, baled, for Gi,H,«BrNO,: C. 52.72; H, 4.76; N. 4.73. 
5 Found: 52.54; H, 4.88; N, 4.60. 

Reference Example 295 

In dichloromethane (30nil) were dissolved 7 -bromo- 
2/3-dihydro-l-t)enzazepine^4-carboxylic acid ethyl (457ing) 
and trie thy lamine (1.29 ml) , and to the mixture was added 

10 dropwise at 0*C trif luoromethanesulf onic acid anhydride 
(1.56ml) • The mixture was stirred at 0t3 for 4 hours, and 
to the mixture was added water (50ml) at OlC . The mixture 
was extracted with dichloromethane ( 10 0ml) ; and the organic 
layer was dried with anhydrous magnesium sulfate. The 

15 solvent was evaporated under reduced pressure/ and the 

residue was purified with silica gel column chromatography 
(50g, hexane/ethyl acetate=9:l) to give ethyl 7-bromo- 
1- [ (trif luoromethyl)sulf onyl] -2,3 -dihydro-1 - 
ben2azepine-4-carboxylate (516mg, 78%). 

20 NMR (200MHz, CDCI3) « 1.36 (3H, t, J=7 . 5Hz ) , 3 . 00 ( 2H, 

t, J=6.0Hz) , 3.91-4.03 (2H, m) , 4.30 (2H, q, J=7.2Hz), 7.38 
(IH, d, J=8.4Hz), 7,45 (IH, dd, J=8.8, 2.2H2), 7.63 (IH+IH, 
s). 

IR (KBr) 2982, 1713,:1487, 1397, 1252, 1227, 1194, 1142, 
25 1100, 1090, 700, 627 cm'^ 
Reference Example 296 

In. water /ethanol/ toluene (1:1:10, 36 .0ml) 4- - • 
methylphenyl borate (194mg) and ethyl 7-bromo^l- 

[ ( trif luoromethyDsulf onyl] -2, 3-'dihydro-l-benzazepine- 
30 4 - carboxylate (510mg) were dissolved, arid to the mixtuire 
was added potassium carbonate (395mg). The mixture was 
stirred under argon atmosphere for 30 minutes, and to the 
mixture was added tetrakistriphenylphosphine palladium 
( 138mg ) . Under argon atmosphere , the mixture was f ef luxed 
35 for 17 hours, and the mixture was diluted with ethyl acetate 
(150ml) and washed with water (50ml) and saturated brine 
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(SQmi). This organic layer was dried with anhyte 
ihagiieslum sulfate * ^:The solvent w 

reduced pressure , and jthe- residue wa with silica 

gel coltunnr chromatography ^ ( 50g^ hexane/ethyl 'acetate»9 : 1) 
5 to give ethyl 7- ( 4^methylphenyl) ( trif luoromet 

sulfonyll^-2y3-dihydrd-l-benzazepine-4-carboxylate (469mg, 

'H .NMR (200MHz, CD.CI3) & 1/37 (3H/ t / J«7 .2Hz ) , 2 . 41 (3H, 
s) , 3.02 {2H, t,: J«6.0Hz) , 3.99^4.05 (2H, m) , 4.31 (2H, q, 
10 J=7.1Hz)/ 7v27 (2H/,a, J=8.0Hz)> 7-43-7.56 (4H, m) , 
7.60-7.68.(lH, m), 7.77.(1H, s). 

IR(KBr) 2982; 1709, 1495, 1395, 1246; 1225, 1192, 1152, 
1096, 812, 642, 588 cm*\ 
Reference Example 297 . 

15 In IN sodium hydroxide solution ( 3 . 0ml) and THF/ethanol 

(1:1, 12.0ml) was dissolved 7- (4-methylphenyl) -1- 
[ ( trif luorpmethyl) sulf onyl 1 -2 , 3-dihydro-l-benzazepine- 
4-carboxylic acid ethyl ( 46 3mg) , and the mixture was stirred 
at room temperature for 14 hours. The mixture was 

20 neutralized with IN hydrochloric acid (3.5ml) and 

concentrated. To the residue was added water (40ml),. and 
the mixture was extracted with ethyl acetate (100mlX3) . 
The organic layer was dried with anhydrous magnesium sulfate , 
and the solvent was evaporated under reduced pressure to 

25 give 7 - ( 4 -methy Iphenyl ) - 1 - [ ( trif lupromethyl ) sulf onyl 1 - 

2,3rdihydro-l-benza2epine-4-carboxylic acid (393mg, 91%). 
^H NMR (200MHz, DMSO-dJ 6 2.39 (3H, s), 2.94 (2H, t, 
J=6.2Hz), 4.00-4.08 (2H, m) , 7 . 28 (2H, d, J=8 . 6Hz ) , 
7.41-7.49 (ltt, m)v 7.^56 {2H, d, J=8.4Hz), 7-61-7.66 (IH, 

30 m):, 7.73-7.77 (IH, m), 8.00 (IH, s). 
Reference Example 298 

To a solution of 4-nitrobenzaldehyde (3.02g) and 2- 
aminopyridine (1.88g) in 1 ,2-dichloroe thane (70ml) were 
added triacetoxy sodium bpro hydride ( 5 . 93g) and acetic acid 

35 (1.14ml), and the mixture was stirred under nitrogen 

atmosphere at room temperature for 2 hours and concentrated. 
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To the residue was added sodium bicarbonate solution, and 
the mixture was extracted with ethyl acetate, washed with 
brine , dried ( anhydrous magnesiiim sulfate ) and concentrated • 
The residue was purified with silica gel column 
5 chromatography (ethyl acetate/hexane =1/1), and to the 
purified materials were added ethyl acetate/diethylether 
and IN hydrochloric acid. The aqueous layer was extracted 
and washed with diethylether, and to the mixture was added 
sodii^m ceorbonate. The mixture was extracted with ethyl 
10 acetate, and the extract was dried (anhydrous magnesium 
sulfate), concentrated and recryst alii zed from ethyl 
acetate/hexane to give 2- ( ( 4-nitrophenyl)methylamirio] - 
pyridine (1.63g) as pale yellow crystals, 
m.p. 131-132*C 

15 'H-NMR (200MHz, CDCI3) 6 t 4.67 (2H, d, J - 6.0), 4.9-5.1 
(IH, brm), 6.37 (IH, d, J=8.4), 6.63 (IH, dd, J =5.1, 
6.9), 7.35-7.45 (IH, m) , 7.52 (2H, d, J = 8.8), 8.15-8.25 
(IH, m), 8.18 (2H, d, J = 8.8). 

IR (KBr) 1601, 1516, 1460, 1348, 1281, 1159, 999, 772cm-^ 

20 Anal for Ci^HuNaO^ 

Calcd. C, 62.87; H, 4,84; N, 18.33: 
Found. C, 62.69; H, 4.69; N, 18.20. 
Reference Example 299 

To a solution of nickel bromide (44migr) in methanol 

25 (^ml)/THF (4ml) was added sodium boro hydride (40mg), and 
the mixture was stirred. To the mixture was added 2- 
[ (4~nitrophenyl) met hylamino] pyridine (0.92g) and then 
sodium boro hydride (414mg), and the mixture was stirred 
at room temperature for 1 hour. To the mixture was added 

30 nickel bromide (44mg)and sodium boro hydride. (454mg), and 
the mixture was stirred at room temperature for 2 hours. 
Insoluble materials were filtered off with sellaite, and 
to the filtrate was added sodium bicarbonate solution. The 
mixture was extracted with ethyl acetate and washed with 

35 brine. The extract was dried (anhydrous magnesium. sulfate) 
and concentrated, and the residue was purified twice with 
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10 



-4 



sll±ca gel column chromatography (ethyl acetate /hexane 
«1/1) to give 2- ^ 4 -aminophenyi) met hylamino] pyridine 
(369mg) as E>^le red solid. 

^H-NMR (2bOMHz, CDCl,) 5 : 3.4-318 (2H, br), 4.36 (2H, d, 
J - 5.2), 4.7-4.85 (lH, br), 6.37 (Ih", id, J = 8 1 4 ) , 6 . 58 
(IH, dd, J = 5.2. 8.0), 6.66 (2H, d, J = 8 . 4 ) , 7 . 15 ( 2H, 
d, J = 8.4) , ,7.35-7.45 (IH, m),. 8.05-8.15 (IH, m). 
IR (KBr) 1603, 1578, 1514, 1443, 1335, 1294, 1159, 818, 



770cm"^ 



Industrial Applicability 

The compound of the formula (I' ) or a salt thereof of 
the present invention has potent CCR5 antagonistic activity 
and can be advantageously used for the treatment or 
15 prophylaxis of infectious disease of various HIV in human 
(e.g. AIDS). 
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CLAIMS 



10 



15 



20 



25 



1 . "A pharmaceutical composition for antagonizing CCR5 
which bomprlses a compound of the formula: 



1 



R — 



c 

II 

0 




wherein Is an optionally substituted 5- to 6-membered 
ring; 

W Is a divalent group of the formula: 





wherein the ring A is an optionally substituted 5- to 
6-membered aromatic ring, X is an optionally substituted 
carbon atom, an optionally substituted nitrogen atom, sulfur 
atom or oxygen atom, and the ring B is an optionally 
substituted 5- to 7-membered ring; Z is a chemical bond or 
a divalent group; r"" is (1) an optionally substituted amino 
group In which a nitrogen atom may form a quaternary ammonium, 
( 2 ) an optionally substituted nitrogen -containing 
heterocyclic ring group which may contain a sulfur atom or 
an oxygen atom as ring constituting atoms and wherein a 
nitrogen atoin. may .form a .quaternary ammonium, (3) a group 
binding through a sulfur atom or (4) a group of the formula: 

.(0),.... ■„"<..:.■: 

wherein k is 0_or 1, and when k is 0, a phosphorus atom may 
form a phosphonium; and R^' and R*' are independently an 
bptiohally substituted hydrocarbon group, an optionally 
substituted hydroxy group or an optionally substituted amino 
group, and R^' and R^' may bind to each other to form a cyclic 
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group together with the adjacent phosphorus atbin^ or a salt 



2. / A composition according to claini 1/ whei^ein is 
benzene , fuiran , thiophene- pyridine ^ cycldpehtahe; 
cyclohexane, pyrrolidine, plperidlne, plperazine, 
morphollne , thlomorphollne or tetrahydropyran , each of 
vAiich may be substituted. 

3. A composition according to claim 1, wherein is an 
optionally substituted benzene. . 

4 . . A comi^Q,§^ition,acgording, 1^ .^tftesirlng 
A Is furan, tblopheTie, pyrrol^., pyridine .or benzene, eagh 
Of which may be substituted. 

5. A composition according to claim 1, wherein the ring 
A is an optionally substituted benzene. 

6 . A composition according to claim 1 , wherein W is a group 
Of the formula : 




wherein each symbol is as defined in claim 1. 
7 . A composition according to claim 1 , wherein W 
of the formula: 



is a group 




wherein each symbol is as defined in claim 1. 

8. A composition according to claim 7; wherein the ring 

B is a 5- to 7-membered ring group of the formula: 




wherein y is -Y'-(CH,)„- (y * is -S-. -O- , -NH- or -CH,- , and 
m is an intie'ger of 0-2) , -CH-CH- or -N=CH-) , which niay have 
a substituent at any possible position. 

9. A composition according to claim 8, wherein y is - 
Y'-(CH,),- (Y' is -S-. -0-. -NH- or -CH,- ) . 
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10. A composition according to claim 8, wherein Y is - 
(CH2),-. -(CH2),- or -0-(CH,)»-. 

11- A composition according to claim 10 , wherein the ring 
A Is an optionallsr substituted benzene. 
5 12. A composition according to claim 1, wherein Z is an 
optionally substituted Cio alkylene. 

13. A composition according to claim 1, wherein Z is a 

•* * • . 

divalent group of the fozmula: -Z'-(CHa)„- (Z* is -CH(OH)-, 
-C(0)- or -CH2-, and n is an Integer of 0-2) in which an 
10 optional methylene group may be substituted. 

14. A composition according to claim 1, wherein Z is 
methylene. 

15. A composition according to claim 1, wherein Z is 
substituted at para position of the benzene ring. 

15 16. A composition according to claim 1, wherein is (1) 
an optionally substituted amino group wherein a nitrogen 
atom may form a quaternaxY ammonium, (2) an optionally 
substituted nitrogen -containing heterocyclic ring group 
which may contain a sulfur atom or eui oxygen atom as ring 

20 constituting atoms and wherein a nitrogen atom may form a 
Quaternary ammonium, (3) a group binding through a sulfur 
atom or (4) a group of the formula: 

wherein k is 0 or 1, and when k is 0, a phosphorus atom may 
25 form a phosphohium; arid cuid R' are independently an 

optionally substituted hydrocarbon group or an optionally 
substituted amino group, and R* and R*^ may bind to each other 
to form a cyclic group together with the adjacent phosphorus 
atom. 

30 17. A comj^osition according to claim 1, wherein R^ is (1) 
an optionally substituted amino group wherein a nitrogen 
atom may form a quaternary ammonium, (2) an optionally 
substituted nitrogen -containing heterocyclic ring group 
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' ■' • , • 

which may contain ^a siilfUr ah oxygen atoni as ring 

constituting atoms^c^ nitrogen atom may form a 

- quaternary ammbnitlm or (3) a grpup of the formula: 

..." 'it . . . •■ . . ■ • - , . .• ■ > ' 'V ■* ' ' 

5 wherein aiid R* are IndepeAdeht ly ah opt ibrialiy subs tittited 
hydrbcaLrbon group ^ and r' and R* may bind to each other to 
form a^ cyclic group together with the adjacent, phosphorus 
atom. 

;18. A composition according to claim 1, wherein R^ is an 
10 optionally substituted amino group wherein a nitrogen atom 
may form a quaternary ammonium* 

19 . A composition according to claim 1 , wherein R^ is a group 
of the formula: -N^RR'R" 

wherein R, R* and R' ' are independently an optionally 
15 substituted aliphatic hydrpcairbon group or an optionally 
substituted alicyclic heterocyclic ring group. 

20. A pharmaceutical composition for antagonizing CCR5 
which comprises a compound of the formula: 




R 

20 wherein R^ is an optionally substituted benzene or an 
optionally substituted thiophene; Y" is -CH2-, -S- or 
-0-; and R, R' and R" are independently an optionally 
substituted aliphatic hydrocarbon group or an optionally 

substitutecl alicyclic heterocyclic ring group. 

. ■ ... . * 

25 21. A composition according to claim 20, wherein R and R* 
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are Independently an optionally substituted acyclic 

. hydrocarbon group. 
22 • A composition according to claim 20, wherein R and R* 
are independently an optionally substituted C^.^ aikyl group. 
5 23. A composition according to claim 20, wherein R" is an 
optionally substituted alicyclic hydrocarbon group or 
an optiopally substituted alicyclic heterocyclic ring group . 

24. A composition according to claim 20 /wherein R" is an 
10 optionally substituted C3.8 cycloalkyl group. 

25. A composition according to claim 20, wherein R" is an 
optionally substituted cyclohexyl. 

26. A composition according to claim 20, wherein R** is an 
optionally substituted saturated alicyclic heterocyclic 

15 ring group. 

27. A composition according to claim 20, wherein R" is an 
optionally substituted tetraihydropyranyl , an optionally 
substituted tetrahydrothiopyranyl or an optionally 
substituted piperidyl. 

20 28. A composition according to claim 20, wherein R" is an 
optionally substituted tetrahydropyranyl . 
29. A pharmaceutical composition for antagonizing CCR5 
which comprises a compound of the formula: 




25 wherein X' is an anion. 

30. A composition according to claim 29> wherein X is a 

* ■ * ■ 

halogen atdm. 

31. A pharmaceutical composition for antagonizing CCR5 
which comprises 

30 N-methyl-N- [ 4 - [ t [ 2 - { 4 -methylphenyi ) - 6 , 7 -dihydro-5H- 
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benzocyclohepten-8-yl ] carbonyl ] amino ] benzyl ] - 
piperldlnlum Iodide!/ r /■ • 

N-^methyl-N- 1 4 T I [ 1 7 - ( 4 -methylphenyl ) -2 , 3 -dlhydro - 1 - 
benzoxepln - 4 -y 1 ] carbonyl 1 amino ] benzyl ] piperldinlum 
5 Iodide^ 

N- [ 4- [N-methyl-N- ( tetraliydropyran-4-yl) amlnomethyl J - 
phenyl ] - 7 - { 4 -methy Iphenyl ) - 2 , 3 - dlhydro- 1 -benzpxeplne - 4 - 

N- [4- [N-methyl-N- ( tetrahydropyran-4-yl)aminomethyl] - 
10 phenyl ] -7- ( 4-mo2:pholinophenyl , 3 -dihydro- 1- 
benzoxeplne-4-carb6xmlde, K 

7- ( 4-ethoxyph^nyl) -N- [ 4- [N-methyl-N- ( tetrahydropyran-4- 
yl ) amlnpme thyl J phenyl ] - 2 , 3 - dlhydro - 1 - benzoxeplne - 4 - 
carboxmlde, 

15 'N,N-dlmethyl-N- [4- t [ [2- {4-methylphenyl) -6 , 7 -dlhydro- 5H- 
benzocyclohepten- 8 -yl ] carbonyl J amino J benzyl ] -N- 
( t e trahydropyr an - 4 -y 1 ) ammonium Iodide , 

N^N-dlmethyl-N-[4- [ [ [ 7- { 4-methylphenyl) -2 , 3-dlhydro-l- 

benzoxepln* 4 -yl ] carbonyl ] amino 1 benzyl ] -N- { 4 - 
20 oxocyclohexyl) ammonium chioride, 

N . N- dimethyl -N- [ 4 - [ [ [ 7 - ( 4 -ethoxyphenyl ) - 2 . 3 - dlhydro - 1 - 

benzoxepln- 4 -yl ] carbonyl ] amino ] benzyl ] -N- 

{ tetrahydropyran - 4 -yl ) ammonliun chloride , 

or a salt thereof. 
25 32. A composition according to claim 1, which Is for the 

treatment or prophylaxis of Infectious disease of HIV. 

i , I * . 

33. A composition according to claim 1, which Is for the 
treatment or prophylaxis of AIDS. 

34. A composition according to claim 1, which Is for the 
30 prevention of the progression of AIDS. 

35. A composition according to claim 32, which Is used In 
combination with a protease Inhibitor and/or a reverse 
transcriptase inhibitor. 

36. A composition according to claim 35, wherein the 

35 reverse transcriptase Inhlbltpr is zidovudine, didanoslne, 
zalcltablne, lamlvudine, stavudlne, nevlraplne or 
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37. A cpnipbsitlon according to claim 35, wherein the 
protease inhibitor is saquinavir, ritonavir, indinavir or 



20 



5 38 . Use : of the compound as clkimed in claim 1 or a salt 
thtareof in combination with a protease inhibitor and/ or a 
reverse transcriptase inhibitor for the treatment or 
prophylaxis of infectious disease of HIV. 

. .. ■ ^ . - • • • . • , : 

39. A method for antagonizing CCR5 which comprises 
10 administering to a maimmal in need thereof an effective amount 
of a compound of the formula : 

2 

^ — u 

R— W— C 

II 
0 

wherein is an optionally substituted 5- to 6-membered 
ring; 

15 W is a divalent group of the formula: 






X 

or 

wherein the ring A is an optionally substituted 5- to 
6 - member ed aromatic ring, X is an optionally substituted 
carbon atom, an optionally substituted nitrogen atom, sulfur 
atom or oxygen atom, and the ring B is an optionally 
substituted 5- to 7-membered ring; Z is a chemical bond or 
.a divalent group; is (1) an optionally substituted amino 
groui> iri which a nitrogen atom may form a quaternary anAnonium , 
(2) an optionally substituted nitrogen-containing 
25 heterocyclic ring group which may contain a sulfur atom or 

an oxygen atom as ring constituting atoms and wherein a 

" ■ > - • ■ * - 

nitrogen atom may form a quaternary ammonium, (3) a group 
binding through a sulfur atom or (4) a group of the formula: 
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• :;(o),. ■ ■ ...... . . . ... 

wherein k lis 0 or 1, and when k Is 0, a phosphorus atom may 
form a phosphbhituh; and R^' and R*^* are Iridlependehtly an 
optionally substituted hydrocarbon groiip/ ah. bptionally 
subs:tituted hydroxy group or an optionally substituteii amin^^^^ 
group, and R'' and R*' miay bind to each other to form a cyclic 
group to'^gether With the adjacent phosphorus atom, or a salt 
theirebf.'' ■ " ' 

40. Use of a compound of the formula: 

Z R 

— lltf— C NH— \ 

li 

0 

wherein is an optionally substituted 5- to 6-membered 
r±ng ; 

W is a divalent group of the formula: 





or 

15 wherein the ring A is an optionally substituted 5- to 

6-membered aromatic iring, X is an optionally substituted 
carbon atom, ah optionally substituted nitrogen atom, sulfur 
atom or oxygen atom, and the ring B is an optionally 
substituted 5- to 7rmembered ring; Z is a chemical bond or 

20 a divalent group; R* is (1) an optionally substituted amino 
group in which a nitrogen atom may form a quaternary ammonium, 
(2) an optionally substituted nitrogen-containing 
heterocyclic ring group which may contain a sulfur atom or 
an oxygen atom as ring constituting atoms and wherein a 

25 nitrogen atom may fomn a quaternary ammonium, (3) a group 
binding through a sulfur atom or (4) a group of the formula: 



wo 99/32100 PCT/JP98/05708 

. ■ 

513 

■ ' 5*. • ■ 

(0), 

wherein k Is 0 or 1/. and when k Is 0, a phosphorus atom may 
form a phosphonlum; and R*V and R*' are Independently aii 
optionally substituted hydrocarbon group, an pptibnally 
5 substituted hydroxy grouj? or an optionally substituted amino 
group, and R*' and R*' may bind to each other to form a cyclic 
group togethier with the adjacent phosphorus atom, or a sialt 
thereof, for the manufacture of a medicament for 
antagonizing CCR5* 
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(57) Abstract 

This invention is to provide a 
phannaceutical composition for antagonizing 
CCR5 which comprises a compound of 
formula (I) whmin R' is an optionally 
substituted S- to 6-membered ring; W is a 
divalent group of fonnula (a) or (b) who^ein 
the ring A is an optionally substituted S- to 6- 
membered aromatic ring, X is an optionally 
substituted C, N or O atom, and die ring B is 
an optionally substituted S- to 7-membered 
ring; Z is a diemical bond or a divalent group; 
R^ is (1) an optionally substituted amino group 
in vAndd a nitrogen atom may form a 
quaternary anunonium, (2) an optionally 
substituted nitrogen-containing heterocyclic 
ring group which niay contain a sulfur atom or 
an oxygen atom as ring constituting atoms and 
wherein a nitrogen atom may fonn a 
quaternary ammonium, (3) a group binding 
dirough a sulfur atom or (4) a group of 
formula (II) wherein k is 0 or 1 , and when k is 
0, a phosphorus atom may form a 
phosphonium; and R^' and R** are 
independently an optionally substituted 
hydrocarbon group, ah optionally substituted 
hydroxy group or an optionally substituted 
amino group, and R^ and R^' may bind to each 
other to form a cyclic group together with the 
adjacent phosphorus atom, or a salt thereof. 
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